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I. INTRODUCTION

The Armed Forces in many <countcies

users o¢f +he psychclogical teckhkni

classification. The Forces' involvement witn

ures has teen fecr such a considerable period

ment ¢f +these techniques has bee

manpcwer demands of +the milizaczy. Iz

in fact, it could be argued <hat <he 4a2velopwment

for wa- (i.e. mcbililizaticn), *=he militacy

gques which allowed the assesssment of
ties c¢f prospective civilians feor
from civilian to uniformed status,
have evsry coten<ial eniistee embark
when psychcmetric +ests could be
individuaals with the lcwes
Second Wcrld War, *he peac
develcpzent ¢f more ccapl

demand much mors special:

[S I ]

rzquirement for selaction

rce c¢ply invelved making military

1]

(Le2. sS2elec<d

P
ion), bu* alsc dealzc wis?
cf =nplistees by military occupation
Both the =size and +he diversity
manpower requisemen<s heave make i-
gzound f£cr +*he applica<ion of +hese
ucas,

The present zhesis is cconcerazd
2lection standards €2r three

(ca*ings) in <he United S+tatzs Navy.

a Ccours=

= O

3uceess.

(D

with *he

teen chosen on *he tasis of <hs ccmplexity of

the ra=irgs. In ZiIncreasing order of complaxi

11




Ship's Serviceman, Personnelman aad Aviazion T=chniciana. Bll
three ratings hawve currently appli2d %est scor2 entry stand-
ards bassd on th2 Armed Sarvices Vocational Aptitude Ba%-zry
(ASYAB) . The aim is to examine “h2 possibility cf imprcving
the selecticn criteria fcr each rating, =aking intoc accoun+*

@D
Q
ot
.Ic
o
]

rating specific utilitiss of correct aad incorrect sel
decisicns. At the same time, the selecticn s<andards acre¢ss
jcbs will be compared. Such an in“<er-job analysis will
illustrca*s the celaticnship, if any, that jcb comglsexi“y has
with the selecticn standards. This la*ter aralysis will be
guali*a*ive (wha< kinds of predictors are acre suit2é <o
what +tyoe of djobt) and quantitative (how does <the level cf
accuracy of selectzicn vary wi*h jcb complsxi-zy).

Selsc+ion s<tandacds rasearch €for +thes US Navy 1is
impcrtast fcr a large number c¢f =seascons. Prcem zhe o
view ¢f manpower planning, better sslaction stanlacis may
mean smaller <raining at=rci+ion, bet+ter jct perfornm e

o

longer carezrs aad ncre rapid promotion. Thesz2 ¢

end str=2agth frcm new enlistmzn<ts bv having gre

u
+he effect of 1liftiag the burden of amaintaining
a
z With

in “he career force. This has even mora signi
the project=zd decline in the sacv s' tradi-<icral marngpower
Fool over +he n1ext decade, particulacly in +ha+t wher
DanpCwer I=2scurces ars scarcer, the disu=iliiy cf rejec=ing
potentially saccassful applicaats s auch greazer +¢han I+ is
in the current <zecrtiting climats, In a oproader csn*+=2zx%,
current govarnment regulation explici=ly forbids seleczion
practiczs which may have adverse i1apacts ot minerity or
o*her grouvs in +the communi*y (Uniform Guidelir2s on
Empicyse Selecticn Prccedurss, 1978) withou: fi-st investi-
gating *he use of "alternative selection proc=dures *hat are
equally val:id, but that produce less adverse impact" (Reilly

ard Chac, 1982). I« is encumbent upon all emploayers,
includiag +*he US Navy, first %c Jetermire <he validit+y of




their current procedures and *hen tdo examine the possibilis
of using altarnative methods which may weither imprcve orn
+hese s+andards or are egqually valid starndards which have
less advazrse impact. Thus there 1is a s*-ong =2x+r-irsically
izitiated incentive for an c-ranization to be interest2d in,
and tc be altls tc measure the validi+y cf, its own
frocedure

There is a wezlth ¢f research on selac+ion =standaris
toth in +*he US Navy and in many other smplcvaent se+tings.
Given the aim of locking a+ selection, ir =zwelazicn =c¢c the

ccmplexity cf£ the jcb and *he validi:y of +he procadures,

+he nex=: chapter is devoted to literatuc-z sucveys, Th=

£irst section deals with +the th=ore<ical aspec=s cof

selacticn research, while the second is a zceview 02f th2
a

c a
£ia3dings cf previous research regarding thoss factcrs which
mcs* pradic+ive c¢f jcb success, ia genezcl, and £or <+he
ices in par+icular.
The *hird chapter brirgs <he informa+«ion of <he previcus
one =cgether so as %¢ maks a clear s<az=men+t ct
aim, desigr and expected outcome of the C-asearch.
Chap+er four deals with <the mecthecd. F h
ratings ace desctibed, This includes 13 descrtiozicn ¢f =zach
X

rating, <h=z standards currently applied znd z2n 2
€

ef <h r2ths thz-ough which <ZIadividuals entez <+he raziags.
I+ will include +<h2 complexi<y grading cf each ra<ing. Nax<
comes a descrip*ion of <he data basa for *this rceseacch:
where i+t ccmes £-om, wha* is ircludsd 2nd an assessaszns ¢£
<he quali*y c¢f <«he2 da*a. In the rex= secz=ion, *“he fperscianei
ar2 described. This is follewed by a2 section which cecnczras

“he critericr measures and predictors: What are they?, arnd,
Hcw tbey are aeasured? Arother sectiosn describes +hz esci-
mates o0f *he utili4y cf correct predictions 2and <he disutil-
as associated wi<h misclassificazions. ¥Nax<, the
cross-validation procedures used fo- +h2 estima<ion 0f %he

13




validi+ty cca2fficient are described. Finally, <ths staxis-
tical techkniques are discussed.

Chapter five concerns results. The firs< secticn Asals
with descriptive statistics <for each of the <*hrse
which includes age distributions, racial and sex @ix
well as prior education levels. The next sectisn ccncerns
the results from using regression <ta2chnigques. The £final
section presents results in which +the dirsct esffects of
selecticr cu=-o0ffs are examined with respect to maximising
total expected raturn for -he selected procedurs.

Chaprer six is for +he discussion of the cesul%s., I+ is
divided intc ¢wo sections: expected cu-comes 2and o<her find-
ings. Particular a%tsn~icn is paid to across ra%inqg compar-
isoas.

Chapter seven prcvides a summary and a s<a“ement of the

conclusicns and recommendaticrs.

14




II. LITEBATURE REVIZN

The purtpcse ©of this chapter is to review scme 2% the
literaturs relevant <to selection standards -esearch. The
first secticn deals with a general ovarview of <he *echnical
and psychclcgical asgects: How should sslectiorn standards
te establishked? What is *he ccncept of validi+y and how Aces
it apply? What types cf experimental design ars pcssible and
appropriate in this type of researck? Thsn, 3ir more de+ail
specific “hecretical igcsues are address=d. Thes2 are job
analysis, criterion selecticn, predictor sszlection, valida-
tiorn and cross validation. The s2conéd section rceviews

research corductzsd specifically in salectior ard/or a+:i:zi
tion. These gues:tions are addressed: What variaktlzss have
been fcund <o be predictive of success In th=2 work environ-
men+? Specifically, wha* wvaciables are assccia%ted with
success in a service environment? And £inally, what factcrs
oredict success in a Navy =nviroament? The f£izal sacticn
rcevides a summary c¢f *the theery of, and the rrevicus

Tesearch in, selecticr.

A. THECRETICAL LITEEATURE
1. classica

A classical mcdel fcr establishing sa2lecticn s+and-
acds is =suggested by Dzzncth (1971). Like mcs« cliassical
approaches it is prctably never -igidly applied, =zcwaver
Dren+h's sugges<ion gives a good descripticn of =he steps
invclved and is a useful s*acting point for this secticn.
These steps are summarised in Tabls I.

15




TABLE I
Classical Model of Selection

Step 1. Job_Anal¥sis ) .
Step 2. Choice of a Critericn
Step 3. Try-cut Series of Tests
Step 4. Tesglng,of Exparimenta2l Group
Step 5. Validatior orf Tests
Step 6. Cross Validation
Step 7. Tests in Final Forn
Scuzrce: Drenth,P ™"Theory and Methods
of Selection®, 1971,

The £izst task is a job analysis in ozder +ha+ =zie
ossychological requicements c¢f “he job can be understcod. I

this step it is necaessary tc¢ convert <he descripticn cf€ =h2

job in<o specific faciors or vaciables which ass d29ized
and, hcpefully, ace measurable. The second task s %c de-ec-
mine <he «criterion which 3is the operational wmeans of
measuring ar employee's job performance. A knowlsdge of <he
criterion value should permiz a ready 1ifferextia+icn of zhe
good rezfcrmecs frcm the pocrer onas. Ildeally, i+ will be 2
metsic oz ordinal scale which will indica=e Zanges cr grides
cf performance. In the <hird s*ep, =he jeb analyszis is usedi
~o maka an 'educated' gusss as o wha= kiads of <+es*s o=
cther factcrs aze izporcant for pradicting success inr <he
job fcr which +he s+tandacds ars designed. The preceding
STepE are NECESSAry fFrecursors tc +the next group whkich dea

1
witk the empirical pecrtion ¢f the process. The four=h siap
consists of the “ry-cu* (or pilot) +tests which are adminis-
tered #c a rCepresentative sample of th2 pcpulaticn fer which
the standards arce tc pe developed. Scores or results are
rzcorded and re+ained while <h2 eamploy2es are given a fperio?

16




cf time ¢¢ perform on-the-job. 1In st2p £five, these subjeces
aze measured on the performance criteria developed 3irn step

r
n
Q
[
4]
[
tn

two, and the results ars correlated wi<h the <=¢
gathered in the previcus step. From +his analysis <h

cf each test is determinad leading +to zhe a choices cf <aests
most usefuli for selectisn and <heir appropriat- c <
scores. Step six is critical: <he cross valida<zion cf th
selaction standards fcr new group of subjects. Iz <this e
~he same ggrccedure as applied in steps three %o £iv
repeated using the chosan selaction tes*“s. S«“ep sevex is
largely administrative. The selec:ticn tes=s ace setT up
s=andari form. For small organisa*ions this step may nc+ be
essan*ial, but for 1larger cnes the s+<andardiza+i

tssts is highly desirable, <essp23cially wheo2 <h2I¢ may be
several different testing s+%ations.

The Drenth classical wmecdel is a2 very simpliszi
schame of <the procedurs for 2stablishin sslection s*and-
aris, For one <hing, it appears *o0 assume tha=- the czganiza-
+ion has 1o salecticn procedures in  =2xis=ence, simply

lowing individuals *o drif+ iz<c occupations., #hile it may
nct be strictly €formalised, <“he organization probably has a
gcod nc+icn c¢f wha= is reguired in <a=2 3job arnd applies “his
informa-ion as a screenin device. Despite <“hese limita-
tiorns, =ks nmecdel alludes to scae vary iampor%ant Zssusgs which

are discussed in tae subsequent paragraph

2. Validi:zsy aad_Kessarch Desijn

Validi<y is a very imperzant issue. In the simple
described as some means cf€ comparing +*he
lts with subsequent performance in orvder
*o validate s2lection standards. Validity answers <he gues-
“ion: dc these tast scores tell us a sufficient amount abou:
the individuals' subsesquent perfermance so tha=, based only
cn a kncwledge of +“heir selection %es% resultz, one is abis
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to chcose ~he be<ter perfcrmers, Statistically, i- <is
usually repesen<ted Ly a correlation <ccefficient which
expresses the da2gree of association betwsen the selection
test scores and the measure of subsequent performance.

Twe main types of research designs have been dz2fired
with respect to selec*ion validation. These are predictiv
and ccncurrent validity (see Tiffin and McCormack, 1970).
Predictive wvalidity is that implied ia +the modzl atkove:
selaction tests ar2 given to @ group of applicants and then

at scme later dats, criterion measurss o performancs

o+
=
1]
2]

nade. Tte test sccres and cri<erion measures acsa
compared. For concurcent v

and critericn msasures az2 §

tima, For both types, +the ¢
are ccnciderad valid, 4if
Ur+til recenzly, the pradictive wvalidi+y design was cc¢nsid-
ered far superior tharn concurcent validi<y apprcach (Drsn<h,
1971) . Hcwever Barrett 2t al (1981') persuasively argue that
the evidences does not support this positior. They sugges<
that a large number of Indepsndent studies, including =2
racent me+a analysis c¢f 537 separatz s:tudies, have indicatsd
virtually nc difference betwsen the magnitude of the validi-
ties €found fc¢r concuzzent aad pradictive designs. They 21s0

cite one reseazcaer who cspecifically ccmpared <hz +w

o

designs in a national validazion of selecticn procedurzs for
male <ranpsi% bus drivars and <ZIouad <hat <+he velidity
ccefficients wera comparatkble. Thes: arguments are
ccnvincing but wha+ are <he significant d:iffarences ketween
+he +wo validaticrn designs?

Guicn and Cranny (1982) suggest that *hs key differ-
ence is tha< for predictive designs *heres is a lapse c¢f *inme
t2+veen test and criterion measuremaa~ whereas in concurrsant
designs the measurements are made simuléaneously. However,
thece is a sscond fundamental diffecance between the two:
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predictive designs invarialtly +*est groups cf afprplizan:s,
rather +har employees, as tested in concurrent designs.
There are socme problems for concurrenz designs in relation
to the rest-iction of range of tests sccres. The employees
who are the subject cf concurrent designs have bearn prese-
lected ccntributing tc a narrowing o9f the range of data. As
is not2d bty Hammsr and Landau (1981, p. 576), ranyge restric-
tion shrirks the f2asible range of the correlation coeffic-
ient; *hat is, its feasible maximum value becomes less than
one. Predictive designs are rot complztely free frcem corre-
laticr prcblems, since *here is a time differernce tetwsen
t2sts and criteria. Scores on the latter may well be du= tc
factcrs cther +han =+hose implied by +he tes%s sccrss.
Intervening variables (e.g. training £fac+ors, nmot

changes) coulé also inhibit «criterion pe
Additicnally, aztziticn may reduc2 zh2? size of =he dgroup so
that there are

@

wer irdividuals available for
msasur<ment than T

\1)

c
€ :ginially tzsted. It car be seen tha+
both concurrent nd predic+ive designs are suscep

shrinkage cf vali ilty coefficients.

While it seems only logical £for az c¢rgariza+*icr,
particularly a largs on=z, <=o hava valid selec+icn proczd-
ures, goverament regulation has a significart iamapac=- on

a
these r[prccedures requiring employzcss <to have seleczion
systems whiclh havz2 lzep tes+ted <chrough a genera a
mod=1l, Hsu (1982) gpcints cut thaet “he Unifcrm Guidline
Enplcyse Selection Prccedures (1978) specify "that a neces-
sary ccadi+ion fcr use cf a selactiorn procedure, when <hat
rrocedure precducas adves-se impacts on  the hizing rates of
cer*ain mincrity grougs, is that +this prccedure be d21305S-
+t-ated valid" (Hsu 1982, p. 509), but *that “his is rno+ a
sufficient condition for its use. Hsu explains tha% fc¢r an
organisaticn to use any existing selsctior procadure tha+
groduces advers2 mincrity impacts, it must have higher




validity than alternatives which have ne adverse iapac=s.
Many civil actions have beern won during the 1las* decads by
emplcyees (see Rcwland 2t al, 1980, ©pp. A4-85) agains*
employers who have hLad selecticn systems for which <=he
validity has been unknown or inadaquately =s<tablished. So
there is a consideratle amount of external pressurs for the
organization to, first, know what the validi+ty of its
procedure is, azd *o, second, <establish, in thz cassz tlat

[ +there are adverse impacts, that th2ze is n2c &l+ernativs
systsm which is equally wvaliid that will prcduce a 1less

adverse impact.
Given this general overview of the technical li-esra-
ture, it is ncw possible to Adeal in more de+ail w

issues.

I+ is probakly a fairly safe assump*ion +ha<= very
fzw att=smpts at 3iatrcducing selec+-ion standacils begin wizh a
thorcugh jcb analysis (such as is described in Dunnstte,
1976, Chapter 15). This is sc €er a varie+ty cf rcsascns, no=
*he least o¢f which is +tha< 1% is very <ime cornsunring zn
requires 3 consideratble amount of zffor+< with, a+ best, verv
iit=le Ly way »of quickly idenzifiable feturn for <*hesa
lapcurs. A Job analysis is not pact 0of ¢his -eszarch, Lu+
Chapter IV 3ipcliudes a brief job descrip<+

(%]

]
Navy ra<iags invelved, iz crdez t©o put =2hsm inz¢ an appro-
a

Friate ccntext. Presumably <horcuga job lyses havsa bean
1

na
don: for these rtatings and us2d for the devalopmsn+t of the

selacticn gprocedures.

4, Crizerion Seleg*ion

Dunnet+e's Lkcok ("The Handbook of Industzial and
ﬁ Crganizaticral Psychclogy", 1976) has two excellent chapters

on ~he selection of an app:-opriats criterion, which is <he

20

| e




second step in Table I. This is perhaps the hardes< s+ep of
all and has teen one ¢f *“he "key problems in industrial and
crgenizational ©osychclogy, as evidanced by +the massive
efforts dasigned *o «clarify it <heory and imprcve its
measurement® (Smith, 1976, p. 7495). Smith specifies *h:iee
requirements of a criterion of performance:

a. that it te relevant of some¢ organiza+ticaal cr
i

individual goal, but neither biased rncr ¢rivial;

b. +that i+ be reliable &ard "inveclives agr-eement be-ween
different evaluaticns, at different pericds of *im=s
and with different al+kougn appacen*ly sigilar
o

€asures"™ (Sai<h, p. 746);

c. *tha*t it te practical: that is, available, rplaus-
-iktle and acceptable to *hose who will use it Zor

decisiens.

Ancther issue <that has received much research is

“he <choice between a single psrformance crite-ien and

mulwiple critaeria, In the classical model, “Le emphasis was

cn a sirgle criterion which a2et all +he requiren

men<icned atove (Guicn, 1976, p. 783), bu* +he weigh= of
6

recent crinicn is towards mul+tiple crizsria (Smith, 1976, p.

747y . The €irst arguamert in favour of <hs multipie crizeria
solution Is on logical grounds: he varicus rcssitle
crtitezi T all different ways o©f n@measuripg *“he <came

are
unizary concep+ and using mor2 <than one m®me€asure gives a
e

0
t
e
o
[

ket<er e te cf this concept's 4rue value. I+ coulé be
a= +=wc :individuals with <equivalen* <+=ctal perfcrmarces
] ve +these results *hrough quite Jiffecent behav-
ur patterns. The cther arguement for multiple criteria is
p al: M"an overwhelming majority of =studies involving
ical analyses of sets 5f crite-ion measures finds
- ~hese analyses rarely yield a single genazal
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factor...several critericn measures are necessary “C acccuns
for the variance in a criterion corrzlation matrix" (Smi<h,
1976, p. 748). The choice cf riteria and how <o ccmbine
them are difficult prccesses and must all toc of*en be raced
cn ccnvenience rather +than their rs3levance <o lcng <zerm

effectiveness.

Several «crecent studies have propos=d <*he use oF
utility concepts in perfcrmance measuremen* which cculd be
used as a criterion (Ilandy, Farr ard Jacocbs, 1982; Schmid:
and Hun*er, 1981). Otility concepts includs such things as
the number cf successful smplcyees bkized, <iIrcrzases in <“he

avecage level of perfcrmance, and ths amoun* o0f savings in
jollars and ceats, as a means of sviluating the s2ffec:s of
varicus selection strategies. Most cescen+ applications of
uzility ccnceprts deal with the value =¢ the organisa-icn of
<ke hired individuwal which was derivsé by sstima*ing <he
avarag2 value and +the standacd deviation ¢f pec-fcrmarce
express=d in dolliars. These «c¢riteria as =hey stand arce
inappropriate for the gresent s+~udy, but *he applicaticn o
<iiity aralysis is Jdiscussed below i rela*ion to the
determina%icr of optimum cu+tiag scores on predic:o:ze.

In additicen, Smith (1976) suggests several cthar
variatles which have be2an £ound uszful as providing "htazdv
and "soft" czizerion measures. Under <¢tne hard catsgccy are
~ardinass, absences, accidents, tsaur2 Or tucncver, sales,
pcoduc+icn, Job level and promotions. Zven *hsse may conzain

i+ e€lements largely due to <he effects of thuman
judgements. The sof+ crite-ia are <hos: which invelve zha
use c¢f rating scales, usually complated by supervisors.
There ace a8 large nunbe- of sources of rating scale =r-er,
and an aven lazger number of ame%thods *o0 ninimise <+hei:z
effacts (see Landy and Farco, 1979 Smi=h, 197s6, EP-
7%7-764), bux these will not bs consider2d4 in de=ail here.




In tzying <o elect tests which may serve as pred-

ictors, Guiocn (1976) sugazsts thres criteria:

a. cotplex behavicur (i.e. the cri<erionr) cannor Ltz fully
predicted bty simple means, thus a sirgle przdic*er is
usually inapprcrriate;

b. complex performance is a <function cf *he indivigdual,
bu+ cnly <o a certain extent, therefcre 12 thirnking cf
preéictors, it is pertirent <o go beyord irdividual

traits and inpclude si<uatiornal and demcgraphic varia-

bles as sources of potentizli pradiczers; and
¢. complsx behavior is not 1likely o be op*timally rred-
icted in precisely -he same way for all peopie, whils

it is nct €zasiktle tc bhave prediction egua+ticns fo:x
each irdividual, i+ may be possible 0o develop
different equa+tions fcer logically diffsrent subgrccups.

alsc suggests w@any crutlications to consult (=.9.
Ghiselli, 1966) which previds a summary of pradictive valid-

s for vacious jot ca+egceries, by +7pe =f pradic=cr and
bty =yre c¢f criterion. They ara, he suggest
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T2 this point <hes «ccacept of validis- ka

(1]

3

dascribed as a correlatica cecefficient which expressses

y

ot

D

o

relationship betweern predictor and critericn measurss,
However, “his concept can be =xtanded. As no=2d by Campbell
(1976), the correlation coefficient approach to validi+y

implies:

a. " there is one normally Jdist-cibuted cztiterion o

criterion compcsita;
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there is one necrmally distributed predic<or c¢r cvred-
ictcr composite; (and)

+the relationship between <them is linear and hecmcsce-

dastic." (. z05)

These aze stringen+t conditions and ars often vicla=
further challenges +te practical use of a valiii<y c
ient: thcw are decision makers %o us2 say, the value

in de*termining which of a group of applican<s she
selected? The ccafficient says listle abcuz how =

the desired outconme. Provided the above +hre

{1
Q

are metr, *he validity coefficient is useful for &zrterminin
which c¢f a group «¢f predictors iLs o1nore apprecpriaze for
selscticn Ltut Campbell describes what Le calls M"decisio
centered" validi<y as a more useful approach.

With 3 decision orientation, szlection

viewed an at<tempt o

n
O
i
o

e

ce
redic+ discreze cu=conm
criterica which is categorical in na*uce. The cate
e predicted 2ve made up of <+~hose who succeedi

a
who fail. The <ask for =4e predic<or then is to es+a:
n

bliskh 2
"cut+ing" scecre which maximises cthe prcpor:zio cf corrsct
ptedicricns. Bat how is *he proportion of cocrrazct gradict-
ions to te defir=d? In <he 2quatioas belcw, =he {igures A,
B, C, and D ail «refer to *hz numbers of perscnnel by
predictory cziterion cutcocme. A is the number who are pred-

ict2d to pass the cri<erion and who 3o, in fact, pass. B8 is
the npumker who are correc*ly pr=2dicted +«o fail <hs
cri+tericn. C is “he number who are pra2dicted %0 pass tu+ who
subsequantly fail the criterion. Finally, D is the number
who are predicted to fail but who would have passad. Using
these figures, two examples of how the proporzion ¢f corcect
classificaticns may te definczd are as follows. One me<hcd,
Equation 2.1, is *c takz the proportiern of cor-ec+ class-

ificaticns cver *he total number o classify. Ancthar
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appzcach, Equa+ticn 2.2, *akes as the s=zatistic the number of
successes cver the +total number who pass. Thers co

other pessible definitions. Howevar for beoth sgua+tio
idea is to select a M"cutting"™ score on the predictor waich
maximizes the value ¢f the expression. What is fcr

btcth these definitions is that <cach embedies a val

u
ment 1in the way the statis+tic is defined. 2qua*i

(@]
LcV)
"

(A ¢+ EY/(A + E + C + D) (eaz 2.1)

1]

Ccp (Ay,/(2 + Q) (249n 2.2)

applies an equal weight zo both correct predictio u

ard dces net distinguish tetw=en <%hs =we *ypes c¢cf error
bl

(cazego-ies C and D in the equaticns) in z=rT

w9
r~ o W

(nega+tive) value «c <the nrganisation. Equatine

completsly “he ocutcomes £ox individuals who 2T peot in =zas
predicted success g-cup, in effa2ct a2ssigning & value of zeTo
*o 2ach cf¥ +hes= outccpes, The Juestion arises <hen as *o
wha= values should be assigred o =3ach cutcome Zcr th2 four
possibilitiss, aqiven in <he zquations, =o dzrive an arpn:-o-

gria%e cu*ting score?

The answsr lies in <the appliicaticn cf tiae ccncer~ of
u<ili*y which was referced +o briefly above. As descrited by
Campbell (1976), u<t at=24d £or =ach -zu

Equa*icas 2.1 and
»

discussicn, <! s pass and fail <cefa2r to critzrion
results wherzas positive and negative <cef2r <2 predicrer
score resul<s. Thus, outccme A is a pass/positive ocutconme:

o)

h

these nmember are correctly prad

critericn. An example of “hs appli
T i g

hey are maxiniszed by varvin

[ V]
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TABLE II
Tctal Bxpected Utility for a Predictor Cu%-off Value
A. Fixsd relative utilities for each outcenme
Success -5 10
Failure | 10 -30
Pradice 2radic:
Failur= Success
E. Prcbabili«y of e2ach outcome for a cer*ain cu%-off
syccess { .16 .24 .40
Failure t:: .u8 J 12 .60
Predic* Predic=
Failurs Success
C. Frcducts cf utilities and probabilities % . j
Success [ -.%80 2.4 l ;
Failare lt_—. 4.8 -3.6 | i 3
Predice Predice
Failure Success ‘
Ictal zxpsctzsd uriiisyv _for +<his cuz=-off = 2.80 %
] |
i
in Tatl=s II (this examples is vsry siamilar %5 “ha=z givan by
Campbell, 1976, p. 212). As can be seen from Tabls II, pac*~
A, the pass/positive ocu+come is giver a value of 103 units of
u=ility which is +*he same valde as <he Zail/nzga=ive
cutcome. This impliss “ha+t it is as valuabls: <o thz oToani-
saticn zc predict a success as it is to correctly prelic+ a
failure. The n3gative signs in <he ov=har twn cz2lls sugjes*
*hat 2ach cutcome is a2 Jdisu+ility =<c¢ <the <crgarisa=icn.
Fur-her, i+t is clea hat the relative values in “hese ceolls
indicate that +*the disu+ility of incorrectly iderntifying a

e




failure, is far greataer *han incorrectly identifying an
individual who would have bheen successful. In face +he
former disutili+y is six “ipes as great and it is no+ 31iffi-
calt to see why this would be so. Allowing a fusurs failing
individval in ¢c *he o=-ganisation is wmuch mor: =xpensive:

because cf <*he larger amoun® of investmen=: which is lost
(e.g. *Taining expenses, salary) compared wi<h =hs ==21la-
tivsly s:2ll invastmsnt lest on <he rejected applicant whe
woculd have reen 2 success., The gues+tion remains however as
*0 hcw tc use these utilities in +he derivirg selection
cut-cffs.

To see how +he utiliity valuss are used <fcz detsco-
pining the effectiveress of a selection procedure, iz is
necassacty t< examine all three parts of Tablz II. 2 3
shows th2 ©proper+ion of <the samplea residing in each cell
based upcr a2 cu+-0ff scer2 on +*he pradic*tor. I+ forecasts
+ha< 38% of the applicants will be successfal. Trea
<h2se ¢211 en+cies as & prokbability of belonging =

e

c21li, it is ncw possibls to calculaz2 thz zxpacted ua+ili+y

*h
Q
"
1]
[+ 1]
9]
j4]
0
1}
-
[
< U

y nul+iplying +the probability by %h2 cozzss-
a

. The resul« is shown ia pac« C of the *+abl
+c

ror 2 cu++ing point ¢f 38% predicted successes, zhe gl
sxp2c¢*zd uytili<y is5 simply the sum c¢cf each of these c2lis:
2.8 iz <te 2xpect uttiag

ed u+iliey £Sor this parzicular ¢
proc

score. Using =his sezme procedure <he aext pessible cu+-o0if
score cn  <+he pradicter ¢can be evaluaced. Clearly, <his

ci1t-0£f will 3cs< prctably produce 3iffs

()

ant proporticns cf
casa2s in sach cell, which will in <uc-n change the value of
*Le +c%al expected utili“y. Con%inaing «his prccess <oz all
gcssikles cur-0f£s prcducses a totali 23xpec+ed u=ili<y for each
cut-c€f level, The cu<-o0ff which should be <checser is the
¢ne +ha< paximises <le expec=ed utili-y. 0f course if all
cyt-cff levsls =zesult in negativa expac=ed *ozal utrility,
h

-
.

¥

n the selec=icn device is of no us2 <o the organisa+ion

i¢ 3hculd noz be used.

[\
[STIN )
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Within +he US Navy setting, it is possible *o make
estimaticns c¢f the various utilities associated with e¢ach of
the four possible predictor/criterior cutcomes through ccst
and prcductivity znalyses by rating. Utilities for thres of
the fcur possible outcomes app=2ar to bz relativaly straight-
forward, rprevided scme simplifying assumptions a-ce made.
Thess three (associated with A, B and C in the equa+=iorns)
may te es+imated frcm the Billet Cost Model (Asscsssment
Groug, 1581, However, the disutility of the c¢c+her cell,
misclassified pass (L ia =<he =2quazions) is more difficulz.
Fcr the dsfense force the disu+ilicy of this cutcome is very
much a function of the rcecru ket. During lean
recTuiting +<ime2s, when quo*as are hard £il1i, +to reject a
potentially successful candidate has 3c-e
i+ would in the current recruiting clima-<e. T
associated with the cther three c21ls should bz iapervicus
to such €flac*tuations. The actual devivaticn of u+tili<ises is

discussed in +*he Methcd chaczer.

Deperding on the statistical *2chnique esmplcyed, the
S

resul+ts cf selecticn standa:zds res2arch will be 2£ffec=ed by
certain chazacteristics specific <o the saample used irn the
s-udy (4eiss, 1976, f. 332). This means <-ha+ ths Cssul*s
will reflect no* only the true rcelazionships hetween <+he
critericr erd predictor variables, bus <thsy will also
reflect relavionships which ars unigjue to <that par=icular
sample, and this urigueness may 104 be gereralised *c¢ the
ropulatics. To avoid these problems selection results are
usually cross-validated.

I+ is not necessary -0 cross-valida*2 in the same
sanner which was described for ¢the classical =selac+icn
ncdel. TLis would involve the complete replica~ion of tha
original research on a n23w gzcup of subjects. Moze efficient
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and less costly methcds are availablsz. Campbell (18706, ».
214) describes what he calls “he *double cocss-valija*izn?
design. Here th2 sample is randomly spli+ into two equally
sized suksarngles. The sta<istical techriques are aprliaed
independently *o each subsample to derive the decision rules
for the final version of the selection device. The 3izcision
riles £or subsample 1 are aponlied to subsampla 2 ané the
validity estimated. The decisiorn rules for subsampla 2 are

calcu-

[2))
)
a
'l
w
.f
'—l
n

applied tc =subsample 1 and another <coef:
lated. The average of these +“wo coefficiei+s gives <tha
validi«y £for the procsdur:zs. Ideally, cf course, <hs deci-
sion rules fcr each subsample will b2 essentially *“hke <sane.
Marked dsviation between subsaaples iadicates <ha*t =2i<ter
cne ¢r bcth results are sample spaciii ard t

would be suspecrt.

Tke double cross-vaiida<=ion design couléd aprly
aqually well to ttre u+ili+y mazhod Zfor- es+=ima%ing +he
optimal cut-cff values. Cuz-offs could be d=ternined on
predictors for on2 gzcup and <+hen compared with <he cu4offs

a

derived freor these same predic+ors 51 the other subsaapls.

B. KESULTS FROM PREVIOUS RESEARCH

As was indicatad earlier, +iere is a great dzal of
r2search literature crn perscnnel szlection wi<hin organisat-
ions. Thkis incledes s~udies f£cr a2lacst evary conceiveable
employment <ype both ac-oss “he communi<y anl, within and
by, the services. Tle purvose of =his sec=tion is *c Zacluds

c z pasis for

S
} sufficisnt cf “he previous reseazch so as <0 get
fcrmula<ing research hypo*heses in the nex* chapter. 1I* is
neizher intended nor claimed <*hat what follows is an all

inclusive review 0f personnel selection z2seszch.
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1. General Results

———

The history of mental <%estiag is digter+wined with
that c¢f rersonnel selec*ion in organisa+«ions. Purirg the
1950's and 19%0's, many organisations adopted *he IQ as a
standazd measurement for use in selection and placement in
virtually ary employment setting. But the whole area of
human atility “esting, including the concep= of IQ, came
under fire in +he late 1960's. The «¢ivil zights movemen+
had a lct «c do with *his, as articlss ax2d acnog-aphs (2.9.
Jensen, 1¢73) indicated that there weres significant mincri<y
score differences orn these tasts. fur<her, <+hate were
clairs *hat minority groups wer: disadvantaga2d, <=h-cugh <ss=

s

h
bias, by organisations which emcloyed psychclogical tes+ts in
1

[
o
(=)
[N

*+heir szlec+ion rrocedures. In a recen+ ar+icls Cacre
Hora (1981 sought “c make a distinction betwea2n <h=s science
and +hs aprlica<icn of human ability measuc-ement. They
claimed tha= “he science of hLhuman abilities was in a "hass
¢f ccrfusion (as evidenced) when ideas abou% human abilizies
are rsegarded as equivalsnt o id2as abcocut IQ measusenencts

d) <hat wv21id criticisam of particula: applicatzors of
measuredents a-2 wo%, in general, cri<icisms of =-he science
¢f atili+y measurement" (pags 103). Tasy a-cgu2 tha< *here
is no varticular faul% wi=h the scienzific aspects cf human ‘
ability measuremert, cla-ming that 80% of “he variance of
abili+y differences is accoun+tatle in -est measuceaent, and
suggesting that the application of <hese t2sts has caused

A

Scheridt ard Hun+ter (1981) also discuss +his issue,
ta® in a3 more applie¢i sense., They have derived, c¢vsr the
last five years or sc, a proccdure for evalua=ing <he signi-

B
ot

ficarce cf individual validity studies, in which they say
is scmetimes dif€icult <o dstect the presence or effec=

Hy

o O

campling rias, Specifically, <*hey 3irectly address 1any

[aN)
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the criticisms <f mental testing put forward in the lasz
decade. These include *he no*ions of low utili%y (seliec=io
procedures have 1little direct bearing on orgarnisa<ional
productivity), test unfairness (selection procedurss ace
tiassed against ominorities) and <+ast invalidity (selection
test validities may ke situation or job specifi and no=

referenced in

(1]

truely general). Numerous recent studies ar
suppert c¢f the idea that selzction prccedurss 3o net hava
low utility. This le2ads *o *he conclusion that the pc=uential
effacts c¢f emplcyment <estiag on productivi<y have hszen
underesctigated. The authors dsal with t=2st uniaicnzss by
suggestirng that the factors causing low test sc
croduce gpccrer job performance, for both maj
minority groups. They conclude that employmznt *e
cause adverse 1impacts agaias* minorities and the
suppor:t Jensen (1980), whc d2mons+trated that when miacri<ies
are selected on procedures Jeveloped on whi=ze samplas =he
minority group is favcured (see Jensen, 1980, p. 515). The
+hird izsue c¢f test irvalidizy 4is similarly a-cgued wizh =zhe
tresentaticn 5f many studies whick support zThe 20%ion <has
*ests acte valid for employment prediction, One relevan+
study <shcwed <ha% when Jjcbs wers grouped acccrding "+
complexi<cy of infocmation-proacessing -equiramernts, the
validities ¢f a compcsits 0f verbal and juantitazive abili-
ties fcr predic=ing on-+he-job performance variszd fzcm .5
for <the righest level job +to .23 for +hs lcwesz" (page
1133y . This is n interes+ing £fiading censidaring zhsz
emphasis ia this <hesis ¢n selectior for vacicus complaxity
levels, It suggests, £irst, <tha* cogni<ive abili+y shculld
be valid for predicting job perfo-mance and, seccnd, <tha+t
the validity should inccease with job ccrplexity. Smi+h aad
Hunter reach thrze ccaclusions:

a, p-ofessionally develcped abilicy +tasts ace wvalid
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(X

predictors of performance bcth on-the-qfecb 2z
training fcr all jobs;

b. abili«y +tests ars fair *o mineri<y groups as *hay do
nct underestimate +the expected job performarce of
minorities; and

c. ability tests used in selection can eff=2c< hug:s labour

and ccst savings in an organisation.

In conzrast to Schmidt and Hun=er's paper, which

i

v

kes a frczntal attack on *hz2 critics of ability testing,

m
ll)

illy and Cchao (1982) =2xamire th2 validity and fairrness of

some al*ernative selscticn procedu:s

U)

as ig rzsgui-ed by

government ragulaticn where thers are adverse apinority

ffects. Cf <he eight alternatives, Two aT2 T2lavan+t “or
+he present study. These are bicgrahical data and acadszmic
performance measures. Bicgraphicai daza i3 that =yre of

infoerrma=icn usually given by an applicaticn for a2 jecb, and
inciudss such things as age, number of years scheoling,

mari+*al s+tatus 2and number of Jependsn-s. These da“a hLave
been successfully used iz predic:tive czoss-validated
studies, <cetuc-rning validities nct as lacge as for abili-y
zes<s, but sufficiently clos2 o suggest <hey could be a
£23sitls alzernative. Academic psrformance measures such
as grad2 cecirt averages and course r=sul:s, havz nct fzred
so well, Validi+ies based c¢cn performance cri+eria £for *hese
izems have Lkeen 2ither insignificant or ex*zesmely low. Thevy

are nc%t rzeccmmended as an alternazive.
In sum, <“herefcre, it is clear tha:t m2ntal abili+

*asts ace relatively valid predictors <¢f job performance in

victually all settings, and *hat bicgraphical da<a are also
us2ful and valid as predictors. Higher validities have been
fcund fcr mcre complex jcbs wh2n compared wit jobs cf low
complexity.
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Military Research

i b i e e Ste S G ———

As was indicated in the introduction, <tae gili<ary
has teen a very fertile ground £for =cesearch in, and <+he
applicaticn cf, selection starndards technology. Almecst 150
studies c¢cn the US wmilitary were recently reviewed by
Vina2berg and Joyner (1982). Thesa occurad batween 1952 and
1980 and were sclected because they were job performarnce

"
2
ok
N
3]
§a
o]
o}

predicticn s+udies. The 2uthors' paper dealt with ¢
and predictcr vaziables and “he usual =echnical 1easa
validity (i.e. the correlaticn ce2fficient) associated #i
differsnt ccmbinations of <hese vacriables. This 2x
survey ar*ticle is discussed ia the nex: £ew paragraphs.
Vineberg and Jcyner ca<egorise2 *he ccitsricen
bies used in military studies into +thrse tyras: prcficiency,

job perfcrmarnce and suizabili+y. Proficiency vac-iables are
cbjective type measures of either job knowledge, *ask ardjor
task element performarnce. Jcb performance is expressed as

e¢ither glcbel ra-=ings, job element ratipgs (bo<h <c¢f which
are subiject 40 <+he rating scale errors rzferred =c abceva),
rroduc=ivity (aprii=d cnly %o Azmy r=c-ui<ers) and +<h2 grade
or skill level otrtainei. The sui+abilizy criteria are made
up c¢cf such +“hings as length c¢ci <cervice, ccmdle+tion cf
enlistmant %erm, misccnduct meazuszs and -scommendzatisns for
—z-enlistmernt+, WAi+hin and acrcss *tasse subdivisicns zhe
ar. validities ob*aiped werz £for Jjeb knowladge
(.40), task performance (.31), suizability (.24) and glectal
rating (.15) from a total of 350 valiiity coeffients. PRased
¢n *hese values, the authors conclude tha%t +the +task perfor-
mance and suitability validitiss are high ercugh to suggss:
+hey wculd be useful in selecting amilitary pecsonnel
Many 3ifferent types cf predictors have been used as
1

the independent variaktles in ction caseazch. Th2 mes<

1\l
Q

se
pcpular is aptitude (€.g9. mental tzsts), followsd clcsely by
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biographic ard demographic variablas. In most ap+i-uds
studies at least one cther type of predicecr was usad. Age
ard education level (sxpraesse=d as number of yzars schoolizg)
were the most fraquently used biographical variaples. dhern
predictircg sui+*ability cri<eria, the variables age, msntal
ability and =2duca*icn have corsistently been found *c be
significarnt. The median validities are: educazion (.36),
mental akility (.24) end age (.21). When all “hree cf +hese
variaklss are taken into account siamultaascusly, <then val:id-~
ities bave ranged from .28 %o .39. Some evidence is
presented which suggests <“hat when some =2arly weilitar
experiences are +%akern in+c account (€.3. Tati

=]
‘Q
n
fu
ot
14
w
0
'
=
[
ot

training), ther the validities for predicticn -ang2 from <he
.40s tc *he .60s.

While the authors conclude <that ~he rzsearch
suggests <“he usefulness of +hese przdictozs =0 £2recast
m

rerfermances on these c¢riteria, they

voints aktcut the relationship of the variables and how the
validitiss ray be imprcved upcn (page 22). The firs< poin*
iz similar *2 one made earlier ia this paper:: “hers ace
likaly =c

ke maay importan* Jifferences wichin and 3across
jobs, @and <h2se need “o bes <“aken intd accoun* when *hsoc-
ising about wha+ kinds of <celationships exis+. Jebs nay
differ in *erms of jeb difficul<y, +=he level of zffec-i
c?iling of performancs and how wmany 2f th2 encuabants e
thils level c¢f rcerfcrmancs. Thesz Kinds of factors 2£fzce
what tke criterion measure shculd be and how i+t she
measured. The present study hopes =zo addrsss spscif

b
O
[
[
[

~3

“he issue of jcb ccmplexi-y.

The seccnd peint is +hat pra2dictor and cri%ecion
rala+ionships are not lik2ly to be s*3tic over tinme. dith
experience cn-the-jok, thecse predictors which wsare usa2ful
for vredicting "=sarly" criteria of performance tend *c "wash

cat', I+ pmay be that as <raining and expe-ience =zend *o
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make ths dJififerances in <+echnical proficiercy smaller and
less significant, then predictors are less able to disccimi-
12%¢ Letweer “he perfcrmances. These points terd to empa-
sise the nctior that the expected relationships cetweer
predictors and cciteria migh< not be found in a sample, bu+
also that there are probably many alternative explaraticns
for insigrificant resul‘s.

Studies of predicting militacy performance have been
dene in  c+her ccun+ries, i+*h similar kinds c¢f <x=

w
o
ot
o

Scae of +he morfe rec
(1982). Az earlier pa
study, was done by O'Gormar (1972). He =t

su
nes are summarised by Johnson
p

er, auicz relevarnt %o <tae

‘g

1
entrants tc the Aus+relian Aray and <£fourd “ha< 2 <o+
2 u

N

21  pre-ernlis<ment varizbles combined I 1i:

(5]
m
Vel

ression w2re useful in predic+ing an e
peasure ct perfcrmance. The «croizerion co
assigning +he value "1Y = *hcse «who 4id no% con
ssrvice fcr reasons cther <than d2azh or illness, nan =¢

those who comple<ted three years without preaotion, and niw

<2 “hcse whc compl2ted “hree years and who wzre promozzd *o
corperal c¢r higher. The signif:zzan: predictor variablas
included age, wmari=al status, apzizude scorss (gensral
abili+«y and clerical abili+y), =:-asul<s c¢n A psychiatric

v
dcre speci 1ca;ly €or the curce2n% thesis, =*here has
teen scme recent pilct rzsearch (Luci2 1981) about
nirning selection standards £eoz <“he Ships Servicemar =
In =his study Lurie at+zmp%ed <0 ralate pre-en+rv variables
tc an improved criterion of Navy success: rather zhan
survivability of =cecxuiis during “heir first <=ru
tapptzd “c employ a job performance criteri-sn =0 determine
selecticn s+tandacids. His criterion was a c¢cabined advanca-
ment aad survivalability asurs, <the obj2ct being *o
rvedict +this wvaziable given AFQT score, age, number of
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TABLE III
Percentage of SHs scoring below designated APQT Sccre

Grade AFQT =< 20 APQT =< S0
Grade AEQT =< 20 AT =< 50
E-2 50 85
E-3 45 78
E-4 34 79 |
E-5 30 62 {

Sourcs: Lurie,P.E. "Rela*ing Enlista
0 Job Petformance:
for Two Navx Ra<inag

CNA No. 81-0043 o

primary dzpendents and years of educa<ion fer 2 cohcz= grcup

of enlistees. His s+udy used a cohor* which joinad <he Navy

in 1973, ard racords of their service were availabls up
ur+il 1877, allowing <or advaacsmeat <o ES. Regressiorn

ot

mcdels wer=2 used in calcula*ing the =ccla*ionships betwes:
1

+he variakles which allcwed fcr ths cons<riaction of "sectvice
status" protabilities., These probabilizies show fcr varicus
amounts ¢f +*ime in service +he likelihocd “ha*t <the sailor
will te ei+her advanced/demoted =0 2 par<icular rank, orc
dischargesd from <he service. Withcut corzrolling fcr 2duca-
=ion, Lurie's data (see Takle 1III) show an expec=ed rela-
tionship betwe=n grade and AFQT. While +*hes numbers ace 2
lit%*1le ccnfusing, 1% 1is clear that as rank increases <lLen
the propcrtion of low AFQT scores Jeclines. However, wha-<
is act cbvicus fzom Tabl2 III is tas combined =2ffect of high
schocl graduation and APQT. Lurie £sund that high schcol
graduata enlistess with higher AFQT scores, have a ketter
chance of advancement to E3 and E4, while the lower AFQT
scorers have a higher rate of attrition. Por acn-high schcol

graduates, the prokabilities indica+e <+hat recruits with
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loewar AFCT scores _outperform_ thos2 with *he _higher sccr:s.
This rattler riking result canncr b2 attributed +o 3iff:z-

ential attrition rates as these are vir<ually iden+ical for
bcth low ard high APCT scorers. Noa-high school graduate
recruits with lower AFQTs advance more _gnuickly =o EY arnd ES
than do high scorers. On the cther hand, hiagh scorezs_have
a_such_higher _chance cf being reducel in ranx =han <he low

Scorers.
ates with high
as SHs believing they should be
data is presented +*c suppor-=
that it
tandazds for this

iy, bhis

conclusicn is appears

Unfor+una+
s-andards.

C. SUMMARY

1.

[IE]

piiepas
I« is

ble

in
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theoretical litera*ture +his

goins fcro.

both

organisatior

in*zinsi
to be
frocedures.

] +here are
an

its selaction

® validation of

tpredictive! or

produce equivalsent rTesults

AFQTs are dissati

s
rating based upen

recommenda~icns

~c givs

selection s+tandzc-ds car

*concurrenz!

sfied with
better amploy=24.

notien.

chaptar.

extTiasic

&rd

to set*
performance

do not suggest

2ble

cesearch desian

Lurie suggests that perhaps nen-high schocl gradu-
+heir placemen+*

However
iz

enliztasns

jrye]

svezall

o€ the

givea in

t-essuras for

] all selection research should b2gir with 2 thorough
job analysis sc *ha®t relevant informa+tiorn is cb*%ained
tc assist in the developmeat of both critericn and
predictor concepts.

. cer+tain principles are krnown which assis+ irn <he
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selection cf critecion and predictor measuTes.

validity «coefficients are susceptiblz to shrirkaga
due tc a number cf factocs which may be controlled or
adjusced for.

while correlaticn coefficients ace useful in selzcting
+he mcst <celevant predictors from a large number of
pcten+ial predictcrs and as a technical s*tatistic of

validi+y, alone <aey do rnot indicate ©pracisely wha+

the selection rrccedures should b=.

providing utrilities <can be 2szinazed £o0T the varicas
credictos/cri«erion outconmes, “he decision cen%ter=23
validity d=sigr appears the most prac-ical and ussful
tc determince predic=or cut-offs which maximiss u=ility

-
V]

and waich ul“+imat2ly detarmine <he seliacticn sys<sn

cverall usefulress.

-he dcuble cross-validation d2sign is a m=2ans c¢f cvsr-
ceming scae scurces of saaple specific tias in

selec+ion standards reszarch.

From the =c-2view ¢f ©previous studies =the fcllewing
a

in*ra- :nd inter-job differences (e.g. complsxi-<v) 3ar:

likzly =0 effect =the rela<ionship betwesen rpredic=zor
a

K

né critsrion measures.

validity ccefficiants for acr2 complex jobs ace likely
c

s
tno ke higher than less ccmplex ones.

czla*icnships ‘tetween cri<2rion and predicter vari-
ables are not 1likely <o be s=able ocver +ine as
a

ining ard experience appeaz <o "wash cu4" these
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relaticnships by reducing diffsrsnces in <criterion

pezfocmances.

o

significant predictor measures found iz milizary s=ud-
izs includes age, wmarizal s+tatus, educatior, abili+xy

*est scores and othsr biographical variabkles.

criterion measures used previously in the Eilitary

have included the fellcwing eizthar singly or as ccapo-
si%ss: l2ngth c¢f sarvice, advancemzn=, -:ccmmenda*icns
€or cz-enliistment and varcious amisconduct msasures.

nt studies (e.g. Lurie, 1981) have 2mphasisai

e
the unusual modera<ing eff2c¢c soms va-iablas pay 2ave
c
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ITI. AINM_AND PURPOSE OF THIS

This chagter is designed o make
the aim and purpose of ¢the thesis.
synthesise the litaraturs survey of
into a ferm which indicates +he 2xpac
analysis c¢£ the ratings chesen €or
design c¢f <he <cesearch and a3 stazam

typotheses ars also given.

A. PURECSE CP RESEAERCH

The cverall purpcse of +he pressan=z
sise +hs available da<a on a cchorx of
Navy ratiangs in order =o =es%t the

current selection cceduc-es can b2 i3

W o
01

Ships! Serviceman, Parsonnelman and
The study involves <he dJdevelopment of
which it Is hcped will 2rhance zhe =2
mance of future entran<ts <0 <hsse satin

There ara2 severzl seccndacy gurp
ifferences will be examined in e
complexity cf each ra<ing. To *«his 21
chosen delibera<ely Wwith +the in=en<io
spread in terms c¢f jcbt ccaplexity. Tae
*c examnine razing differernces with

c

measures. Finally, it is in+znded +o

tility analysis (tha%t 1is, applying =
and the productivity of sailors) as a
the selac*icn precedure which will yial
in terms cf total expected rTe%urr <2 th

40
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res=arch is %c analy-
antrants %o <thrae US
possibility <«hkat <he
p-oved. The Taz*ings
Aviation Tec
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nears 0f det*er
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B. AIM

The aim of this <hesis is +to investigate *he possibilis

Y
cf igprecving the selection standac-ds for three US Navy

ratings.
C. TLESIGN

In “erms 2f <h2 the2oretical literature, <=ha2 dessign of
*he rresent study is moce ‘*pradic=iva2' +han i< is 'conrcur-
renzt, I+ is no%t strictly ‘'predictive' in <he classical
sense, as i+ does not include daza oa 1ll applicants fcr <he

US Navy, but rather has infcrma=zion on applican+z who were
a

subsequently enlisted. The rcesearch is scmewhat ‘'concuc-
ran+' ip thar seailecrs within a ra<i: are ircluded fo=

analvesis ©precvided they

ia ¢f inclusion disc

ot
Q
"
o)
1 ]
£

bo se
Aftsr <che selection o0f appropriats psedi

ot
v
&
[

c
critericn m:zasuras, the nex* feature of “he desigrn is
s L

[®]
L~ ]
n
'
w
[ =
b

T
ng2 of Jdcutle cr-oss-validation coefficients a
€

a
€ +he usafulness of +the s2la+iocnship between przi-
v

qaug

ictcrs 318 critesia as a selec=ion tocl. This invclves =ths
randce splitting >f the <«ctal sample in<o two halves, devel-
nping linears C2gression Telationship for each half, =han

(]
3
/7]
[
3
W
O
H
] 4
o
m
3]
[¥8
(o]
e |

laticn be<wean prediczi

orze
s in opposi+te halves, and averaging <h2ss corrsla-
va n

c-~her half.
Using these linear rsgqressions models, it is ia+end

apply estimates of utili<y aad disutili+y (i.2. *%he =

*o which a particular selec=ion outcome gives a posi
nagative re:urn 0 *he eawplcyer in order %o es%atlish <=he
optimal cut-off value of predictions to maximise <the *c=%al

expacted vtili*y. This cut-cff value will be expressed as a
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percet+age improvement onh the <total utility obtainabkle wken
the predictive squa*ion is not used.

The design also includes an analysis of <+«hz 2£f2cts of
moderator variables (thess are variables which interac+ wi*h
the predictcrs). One of the most iaporztant iz this s+ta
job complexity. O+hers which have been showr %9 bz sigpifi-
can* in c*her studies, and which willi be addrzssed in
study, are cace and sex.

D. RESEARCH HYPOTHESES

m
i+ ig possitls to formula“e a+ least <Wo -eseavtch hypcthesas

tased on past firdings.

. BHypethesis_ 1
Age, =educa%icnal level and asn<al abilitv/aptituds
will te amcngst the variablss <found =0 e significan+t rprad-

ictors ¢f criterion perfo-mances.

2. Hypcthesis 2
vaiidi+ises of +*he 9predictor/criterion r=egression
equations will tsrd +*o increase as the 1level of complexity
of ~he Navy ma*ing increases.
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IV. METHOD
This chagter descridbes the execution of <+he cessarch.
Cr 3 section by sec*icn btasis i+ deals with: the catings
selected, <the da*a fase, the variables used, +he subiec:s

chosen and the statistical anzlyses empleyed.

A. NAVY RATINGS SELECTED

As has already been men<icned, zhe zaztings iz *his =z+uly

are Ships Servicsnan, Personnelman 2nd Aviaticn Technicia
c

They were chcsen because thsy zepresent varying degrees of
jcb ccemplexity. Accezding to 2 complaxity scale (s=e Sanés,
1979) +hese ratings have values of :
a., Ships Servicemar : 40
b. Pserscrrelman : 67
C. Aviation Technicia:n : 95
The whole scale has a ranga from 10 <0 99, with a median
value oZ 70, and <he mos< ccapi:x C-a+<ing assignazd a 29.
These rztiags tharefcre ace rcepressntative ¢f the spread cof
ccmplexi*y ¢f ra“ings in =he US Navy.
Admi~ctediy, *“he zatings diffar in zarms oI -he na=uczes of
the wcrk as well as in complaxirty. This could well be 2
significant causs of -atiag 31iffereaces and may influence
the cutccme of the stuly. A mor= ideal apprcach would have
been to select 3ifferent levels of complexi<y wi“hia <tae

same type of employment., Hcwever, <the data @&id nect allow

such a fine classification of p=zrsonnel.




Ao

Anctter variable which will obviously have ar

ct 0
for all ratings

| +he outcome of <his study is the fact that

i an exis*ing selection procedurs is in use. It requires thar
entrants <xceed particular ASVAB subtest scores, as well as
reaching a cer+ain SCREEN score. The SCREEN score 4is
explained in detail later, but it is a probability which
represents the chances of “he applicant completirg =iis
pericd of servic2 (Sands, 1979). The prcbability is derived
from a consideration of -zce, AFQT, marital s=atus and high
schocl digplema status. Such prescrz2erning will <t21d4 o

restrict the range c¢f bo*r predictor and c¢ritericn variables

which will have an effec+ on validizy cozfficiants.

A general description of each ra*ing, whizh is =2ken
principally <fcon the US Navy's "Enlisted Caz2er Guaiide
1981-32", fcllows

1. Ships_Servigceman (SH)

At a primary level, d2pending upon zheir special-y,

*he SH may work in a tarber shop, ship's s<c-2, laurdcy, icy

cl2aning plant o- office. Subssquaeptly thzy may assume mcre
c

respensit
ated wi=zh =

cf *hisg par
scnal skil
ical surccu

<o dc  with
affini~y f
Al«bhough th
skills, it
avasage abi
keepirg arnd
attenis a

5,300 gersc

ilizy

in suvervisory and maaage

Y
ia
2tail stores, commissazy s=¢zss and 1
shing a

Amacng the diszinguis

Tatirg is an smphasis cn hasi

<he ac+ual =mpioymen=
rdings ard regquiremen~s, =ae job

5
dealing and Zinterac+ing with othsr

cr de2ling with people is ther-zfore

er2 is no* a cequizement for high le
is ncne*heless impor%aat Ior §

lity ia arzithaet ic and
After

ccurse in

ian such thiags

detail wcrk. ~ecrui+

6 weeks! the trade.

rnel =mplcyed in +his rating az
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The Navy's Fersonnelman is a rating which sgaclal-

ises in clerical ard couns=lling duries with Za2spsct <tc
personnel. They prcvide information 2and counseliing ¢to
ealisted sailors related =0 Navy occupations, opper=uni<iass
fcr general educatiorn and Jjob training, promoticn require-
ments, and in cights and benefits. After recrui+« <+rairing,
+he EN completes a 6 %0 7 week tecnnical scheool. Theze are
abou* 7,000 perscnnel employed in =his ra=irng 2% present.

The full <isle of *hkis rating 1is Aviation
Elec*ronics Technician, As the +ictle sugges=s, sailers in
the rating are emplcyed maip+airing advanced rcedic, racac
and elsctreaics equipmen*t <that are carcied -n toazd
aircrafc. Withia *his broad area 5% bi

o]

re three catagoriss cf =mplo

0

in ¢esting and arnalysis of
rapeir, and in celated admirni
tzraining, +he AT a*tends up o 6 acnths of fulli-<iae
schocling, and dependirg wupc wh2th2r *he AT is & €cur or

six year cbligater, bLke/she go=s 01 <c do a fur+her 5 mecn<hs
€

cf advanced £i-st *erm avionics. The za<ing 2mdloves abcu=
10,000 perscnnsl at cpresent, 3and <h2rz2 acs shorttacszs Sf ATs.

B. LCATA EASE

The «cohrort Ja“ta base was assemblsd by the Defznss

Yanpower Lata Cerntre (DMDC) fcr the Adpinis<sa*ive Sciexnc»
Depar*ment ¢f <the Navy Postgraduaze School (NPS). Cchor+

da+ta cn some 206,000 non-prior ser-vice sailors wer2 ob-aine?
through the merging c£ <hzee wusuvally separate Navy files
These files a2 =zzferred =0 as <-he DMDC f£file, <he
Advanceaen*t fil2, and -<he Navy Heal:h and GSeszarch Cenztar
(NHRC) £4ils=.
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The DMDC file contains pre-enlis+tment variables as wzll
as entry dates and curzent status. It w2zs asszmbl:? by
linkirg varicus copiés of the Enlistzsd Mast2: Record accoss
“ime using Social Securisy number. This ruabar was ieleted
in the firal cohort file ia th2 interasts of privacy.

The Advancemsn* file reccrds variables -=2la+ted *c <he
rrcmoticn ¢f individuals <hrough %*hsz aivaancsasct sysze
exaapls, this £ile prcvided values f£oz th2 Final Mu
composiz score, which determinas whsther +h
rcoacted.

The NHREC £112 corntains many of the same pra-en<t:
tlas as *hs DADC file, but r=cords a4
post-en<ry veriatles, Amongst <nssz ace
the Armed Servicas Voca“icral Apzi+uads Bact

subtests ard percentiles scores on  +he
Qualificaticn Test (AFQT). The £il2 also con*ains such
things as +the +to*al rnumber of absenses withou%t lzavs

(AWOls), dsmotions, des=zrticons and the =i
to varicus gades (29 aumber »f days <o Eu
largest 0% <the three files.

The cchers file incluaded 4data from all enlis<zd en-=raats
t2 ~he Navy betwzen 1 September 1976 and 31 December 1973,
N> special Jata collect oo mori<ozing cf these subjects uas
s2t ug; za*thar snagsho<s <cf <heir progress weze +aken in
tamker 1982 from +he varicus filas =0 <creaze the NPS
cchort file, The +ime period aliow2d each enlis+*ee <he

u ri+y e¢f serving about fcur y22ac-s, Wwizh scme teing

u
2 to SeIve as lonc¢ as six y=arcs.

C. VARTABLES IN THE TUATA BASE

Thare aze over 260 irdividuwal wvaciables in <he ccher<
data tase, and *hose relevan“ £for this study are descrited
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rizerion Vaziables

Three critericn variables are used. One is unizary

while +the cthers are compcsites. The singular crizericrn is

total 12npgth o£ service in mon*hs. This is available on all
members cf the cohert and is a *rue aetric scale suitarle
for regression analysis. Th=2 second criteriorn is a posi-
tively orien+ted crdiral scalsz. Three mu+tual sxclusive arnrd

collectively 2xhaustive cazegcries of criterion ou=zccmes are
ilenzified. Those individuals who did rc: complste four
y2ars of service for cther <han medical, dea+h or cfficer
entrance reasons, were grouped in +ths €izst categorv. Thcse
who ccmplet:d four years' service wers plac2d Ia ths seccnd
catagcry. Those who served fcur years and wars wTa*ted (i.e.

tecame gualified in +he ratiag), Jraled Z4 anéd =

ct
*
O
o
o
(o]
lag}
(9]
n
[i1]
n
& 2N 6 B -
rh
in
ot
n
ot
e
n
ot
| »
Q
-

wera given t!

th2 t'kadquy' scals. Ths first category includes thcse who
di31 nct cemgle*te four years of <gervica, who had been disc-
harged £for n2ga+ively crien%ed rceaschs, znd had ei<he:
deserticn, AWCL or confinsements recordad acainst +hem and
received a valus of "10v, The <caccend o-dinagl catagery
includes thos whoe did nect complete Zour years of service,

€
0 <“hose whec had demotions or were rnc+t ceccemanended £

re-ernlistament regartdless of <their leng%h o2 servics and was
«he group, who 43 no+

valued "20v. The =zemainder of
exhibit any particulerly nega<tive behaviours, were placed iz
che third cateqory which was valusd ®30nr,
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While these «criteria could be d2fined inp d:iffz-zn-
ways, they seem 0 be consistent with “he thrse requi
suggestsd in Chapter 1II.

The €ollowing pctential predictor variatles ara

contained in the cohort file. They are:
a. &ge at 2ntry;
b. marital s+atus;
c. higkest educaticn level reached;
d. numter of dependencts
e. various ASVAB subtest scor2s (ian caw score fcom);
f. AFCT percerntile scores;
g. grcupings based on AFQT scorss;
h. en+ry ray grade; and

REEN score (which is <he probabilicty of cc

-
- e <

C m
the pericd of enlistmen* baszd on =24uca<iocn, AFQT and
a

These variatles have all teen »previocuysly assccia%ed wixh
predicting crizezion measuras in aili<acy aind rnon military
set=ings. They are consistent Witk ths those Tegquicsameats

for predictcrs menticrned in +<he litecature sucvey.

A
Irg

oderator Variables

As was pointed out earlier, it is suspected tha

ol

complexity rlays a amacdera*ing -ole. This has been accounted

(=2

for, vpar*ially at* least, by choosiag +hree ra*=ings whic
cover a wide span of complexity, and for which differan«
selection procedures will be developed.
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Race is ancother variable which may piay a mecderazing
rolz. Frovided there are no adverse impacts for mincci*tiszs,
as measured by hiring ra+es, it may be possible %o arpvly <hs
seme selection procedures acress race, to zhe raring as a
vhole. Alternatively, selectior procedures hascd spacifi-
cally orn race groupings may produce a better ovzrall resul<.
In any case, previous research eamphasises wisdcm of “aking
race in+o accoun-.

Sex is arother variable which is belisved =¢ plzy 2
modera%irg role im +this rfeseerch. In =<his study, there is
sufficizant rumber of white females *to perform aralyses on
+wo rating groups (these are PN and AT).

4. Sc

(]

cening of *the Variables

=
-

While “h2 accuracy cf daza entries iz%o *he crigiaal
+hree da*a files is unknown, med +o be vzry high.
Howsver, scme cases wer2 idz2rntified in -he cohczt da*tz set
which had imrossible values. F aple, no 2ntrant =C

ess thazr 17. These

u
n
o) a
+h2 Navy <c¢an be less <than 17 ysars cld, but some cchert
pembers were listed wi*h an sn+tzy 1
o

cases were excluded. Similarly, = £ +he ASVAB suk+tssts
has a kaown maximum number of i<ems, <hus cases with scczes
higher +han these 1limi<s were excluded. S3ecausa the
cri<ericn msasures all -=aquired <ha% esach s2ilor have zhe
oppor+*unity cf serving for at least four years, <+hean <hcse
saillcrs whese enlistment da%es preclud=d sarving this period

were excluded.

The exclusion of cases for +*hése Tezsons was 'ligt-
wisa?*, That is, +the case and 2all its variable valuss was
dele+ed. The percentage of cases delst2d iz <his wav

amocunted to less than 5%.
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5. ZEstimates of Uxili+y

A= was azgued in Chapter II, if a signi€icant rzszla-

0]
o

“ionship rketween predictors and the critzar-ion is founi,
estimatas of utility for various selscticn ouzcomes beconm

o

important fcr deciding “he ootimum cuz-off on the presdicror
to achieve the best overall selection cesult. This invclves
determining the cut-cff level on the predictor for which
total utility is maximised (se2 Tabls II and -sla+t=2d discus-
sion) . This section discusses the derivation cf the eg<i-

mases of u+tiliity.

Tc estimate the u<ili<y associated with cach z2f ths
four possiltkle selection outcomes i< is assumzd that <«k2
Billet Cost Model (sze Griffin, 1981, for an explana=icn oFf
the ccs= ccmponernts ¢f this model) providss -=asornabla esti-

ma<es. As is liscussed by Campbell (1876}, i1+t iz <he inter-
cell ra=ios which are impor<ant zathsr <than the 2bscluzs
values -htemselves, The Bille< Ccst 4¥5d=1 p

cf approximating these ratios.

Fcr correctly predic=ing a successful =zzilor, whe
will comple*e four y<ars of service, *he total marginal cos<
is *aken as the bast estimate of utilizy. This is rased on
the assumgtion that *“he Navy compensatas sailionrs a* the yll

valie of +heir marginal produc*. This is prcbably a ceornsac-
vative estimte as a Tecent papar (Butlerz, 1982) has
suggested. Bu+«ler has <calculazed for =he Electrozicz

Techrnicias FRating, Lased on *he amoua* of wrzining deilecs
+he Yavy <spends on *hese <sailors and thair =esxpectesd +to=al
secvice, “hat <he Navy must expsc*t a rTeturn I p-cduc*
ccnsiderably ia 2xcess of rating bille: cost. Naverthsl:ss,
the *c*2l billet «cos* figure is accepzed as +th:s best esti-
mate of utility €for this cutccme (i.e. correctly predicting

success).
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An estimaticn of <he disu<ility of predicting
success, when in fact the sailor fails +he critericn, is
provided by *“h=s rating cos* es-imates cf Balis and

Clay-Mendez (1982). Basically thes2 Jdata ccame from the
Billet Ccst Model, but include only a £zw of <he elaadents of
the criginal model, The Balis and Clay-Mend2z cost aamcunts
are ths average <rerlacement costs by ratings across sc
callied guality gradirgs. The ccst ¢f <he repiacemsnt of tha
highest guality grading is used in +h2 present s:tudy as <ae
es<ipatz cf the disutility cf falsely przdicting succ:zss.
Relevant product/cost figures arce no* availablsz €or
+he utilities associa‘ed wi*h applicants who ars r2jec=ed by

he p*ed:c**on device. However, thase uzili-ies are darcived

t

f-om the atceve estimates, In =ae <case of =he aprlican:
cor-eéctly cejecrted (he/she would nave rfailed o1 zhsz

critericn measure), i+ is argua2d tha* =<his
has *he same utiiity as the disucility asscciated with “h2

entrant who fails tre criterion. Thazefore, “he 'Balis!
£

%4
1]

¢cst data is used as <¢h2 u<ili+y estina
cutccnme.
Tke disu+ilizy of +*h

successful applicant is Jeriv

associa“ed with <this ou+ccme depends on the recruiting

market and whether 1t is easy or difiicul<t <=2 ce=z szilcers.

In scme izcuas*ances it coull be <that <thsce ars 5o many

gcod guali+y apolicants ~ha< rej=c-ing petentizlily

successful applican*s has 1i<<le c¢:- o disuzili-y. On=2
ba zezc. A=

extzeme value for +his utilizy, +“hsrefore, conuld
Y

the cther ex*rem2, <+he 3isuzility of rsejecting =

h 12
can=s cculd be eaqual in wmagaizuade <o <h2 uatilizy »of
aplisting a suiccessful aovplican-. The estimate 2£ %t
+ility ¢f rejecting a pctentially succassful o

takzn 25 the average of <these two ex:tremes.

valuss, ty ra<ing, aze given in Table IV .




TABLE IV
Relative Utilities by Rating

PREPICTOR ========- EREDICTOR
*k%k SUCCESS *x= *%% PAILURE *x%xx
Critericn Cri4ericn Cri*=zrion Crigzricn
RATING sSuccess Failure Success Failuce
€H 19260 ~13077 -9630 13077
EN 18488 -14495 -9244 14495
AT 22297 -21210 -11149 21210

Trte above uy*ilities are used =¢ Jdeziva cu=-cif
scores fecr 2all thzee <critaria. Pcz <+h
Service (LCS) <critericn they aze used dic=ctly as the utili-

+ies fcr each of the four possi

TABLE V
Relative Goodgumy Utilities by Rating

PREEDICTIOR =-=-===--- PREDICTOR
*k% SUCCESS #xx *%% PATLURE *%x*
Critecion Crizerien
30 20 10 30 20 10
SH 28890 19260 =-13077 =-19250 -=6630 13077

EN 27732 18488 =~ 14495 -18483 -9244 144095
AT 33446 22297 -21210 -22297 -11149 21210

For *he goodguy scale, ther2 ace thres criterion
cutccmes, which for the purposes 0f astablisning a cuz-oif,
gives a total of six possible criterion/predictor comtina-
tions. The scale values 20 and 19 acs <aken %*c hLave g+ili-
ties as cshcwn in the above table. The 1%ili%y of corr-ec:ly
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predicting a gocdguy 30 is computed t> bLke orz and 3 hz21if
+im2s the utility of correctly predicting a gcodgay 22. As
was dons in developing the abeve values, +<hs disu+ili-y :f
rejecting a sailcer wheo would have been a goodguy 30 is *akan
as the sipple average of its extreme values. As cax te zean
in Tatl= Vv, the figure for SH is the average of 28860 znd
9630.
TABLE VI
Rela+ive Badguy Utilities by Rating
30 €= zégr; ? 10 30 Cr::ggion 10

SH 19260 13077 -19616 -9630 -13077 16347

EN 18488 14495 -21743 -9244 -14u495 18116

AT 22297 21210 -31815 -11149 -21210 26513

€imiiarly, +=he balguy ua<ilitiss, shown i Tabls VT,
were derived starc+ing from *hes Zn Tabls IV. These rfcour

ol

for bad guy crizerion

20 and 30. Aqain, it was €ijyured <hat <the u=iliitny
aqg

and rejectiag Dbadguy 10s was one

\ﬂ
21}
[
(@]
.

arrd 2 half <imes the utl"ty of corzsctly idan+ifyir
ke goodguy scale a siaple average gave +the uciiicsv

fcr *ke cther ou=come.

D. SUBJECTS CHOSEN

divhir the NPS cohort £ile <her2 are <hrszs pcssibdle
irdicators of a sailor's rating. These ars as f=2llows.

Firstly, *here is a ra=ing recorded a* the +ime of antry.

Secordly, wher <he sailor a**empts “he rating sxaminatien,
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the resulting ra<ing is recordszd. Thizdly, the DMDC Zile
contains a ratirng which is the sailor's official designatiorn
ir terms of rating. These rating variables are knecuwrn,
respectively, as (i) entry rate, (2) examinaticn ra<e =2nd
{3) LC¥DC rate.

I+ wculd be an ideal si*uation if all thres :a:i:g vari-
ables agreed. However, there 1is ccnsiderable variat
the reccrdings of ra*ing across these vaciables. In fac—
there are a total of seven diffsren* ccmbinatiorns
com2s <=0 selecting sui:zable subjects for a rparzicular
rating. Ttese seven possitle combinations ar2 shown ia <he
Table VII.

TABLE VII
Possibilities for Selecting Subjects within a Rating

| Ra<ing Indicators |

Category Entry Exam DMTC
1. Yes Yes Ye
2. Yes Yas No
3. Yes Yo Y=g
b
4. Yes No No
S. No No Yzs
6. Ne Yzas Y=
L 7. Ne No Yes
Ncte 1: *Yes' nears that the da+a fils indicated <ha+t
*he sailor was member of <the Iating accces 1iag
3¢ the particular cating iadica%or. ]
No+2 Z: In choosing subjects who ware represen+ta+tivs
of rating “membdrship, all ths above Cat2gories
€xcept # U, were used as selection criferia.




b4

Theze are a rumbesr of ways <£for de<ermining whic
subjects in the listed categories ac=2 -apresenta+tive ~f
ratirg. Ore me*hod cculld ke to s2la2ct only those subjects

»n

who wera coded in the ratiang <£or all +<hree rating selec-ion
riatles, But ¢his approach wculd seriously restrict +hae
sample size and ,indzed, i+ would probably no+ procduce a
repesenza+iva sawple cf +he members of +hke za*ing,
Of -he seven possible categoriss lis<sd in Ta
wvas decided *0 ini+ially select on all s=2vsn, <ther <o
exclude thcse sailcrs in category 4. Tha
sions were those Navy ern<ran«s fcr whom <he eonly irdica=iorn
¢f mewberzship oI the rating was <heir an+try code, It was
r2asoned that while these sailors s
rating at scme s+tage pric- *o entry, =here is no indicatiern
hat hesshe had ever had any work experie
From a ccncurrent validity pcint of view, it is
for *the <subject sailcrs selected £5r- & rating o &= lzzs
experience i+ and +¢c¢ have *heir rating performan
enced ty *ha<- exgerience. Presumably the sa v
coded iz +h= ra%ing ¢hrough <che zxamination ma*e oI <h-cugk
2 DMDC ccde have had sufficient =xperiernce q
be consider<d repressentative cf the Tazing.

Aftzr <“hese variable scresns ware appliad, and <he
ratirg categecries identified, subje v
each r3ating. These selecticns are show
Table VIII. As will ke seern in <hs cesul<s sec=iocn, i+4 w
decided tha*t +he numkers in scme of <h
tions were <tco small to perform realistic analysis. There
are sufficient numbecs of men in each race grcuping. d
there ace¢ enough whi“e women in oriy *“he PN or AT ratzi
perfcrm regressicn and o+*her analyses. Therefore, in ail
subsequent analyses, three grcupings for SH, and four each,
fcr EN and AT, ar2 reported.
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TABLE VIII

Rating Selectees by Bating, Race and Sex

FATING Sex White Black O*hers TOTAL
SH Male 1330 572 169 2071
SH Female 28 7 2 37
EN Male 1263 288 112 1662
EN Female 479 70 15 564
AT Male 3400 176 114 3690
AT Female 203 14 l 3 299

No%~e 1: The numbsr of personnel are shown in each c=1ll.

E. STATISTICAL FROCEDURES

Ncw +tha< the cri+tericn, predictor anid medezzcor
variatl=s have reern indicated and the subizcts ijentifi:zg,
+h sta*istical prccedures will be describeg. The

e
S-a+is%ical Analysis Sys=zem (SAS) package (SAS, 1379) was
e

used £c:- <he analyss=s, aleong with some FORTRAN gproarams
woit+en Ly the au+sher. Sapple programs are list=d iz

2. L=scrip+«ive Aralyse

tin

These are given by moderasor variablss, and

Q
(9}
o
- n
i.l
o w
ot

ct the ¢ccrz 2nd/oc mrean values on pr2dictc: and cri%erion
variatleas. No s=ztis+ical =tes<s are applied +“c +these
values, <since wharce significant diffarences occur +thsse ars

"cartured" inr +the sulsequesnt analyses.
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¥cr each =cating group <+<he follcwing =s<eps ars

a. stepwise —rcegression is used <o identify significant

predictors;

b. +thsse significant predictor

)

are used in tcrdinary

leagt squaras! regression <o Jevelop *'doubls cross-
valida<icn® validi+«y coszsfficien<ts; and

C. <I2gression weiqghzs a2rs used to sconre zach case 2n the

respective p-adictor eguaziocns.

mall, th2 rumber of pre

used ia <k Wise analysis, was 1limited =~ cne

variatle <+c 2very 22 perscnrnel. As a corsequsncse, +the

‘other'! racial ca*egery for ATs was limitsd <o <he <irs<
S

five variables selec+ed iz <he

-0 censider <he LOS crissgrior az2asure as a Jiche=zocacus vezi-
| abl=, Thus zhs saaples is 31:7ided in=o =—wo gzoups: -h0se
with less +han four- y<aczs and these with four y=2acZs 2T acTe
; cf service. Th2 twc three-poin* <criterion scales were 10%

: As is illustrated in +*he Appendix A, during <=hs
double crcss-validaticn SAS run or the compu=er, cCcIriterion
measures predictor scores and the variable race were ou
to a separate computer file which could be accessed by %ae
FORTRAN proqgram. Thke predictor score outpu* at *“his s
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was derived in +he fcllowing way: +the separzate reg-=ssion
coefficients, in sach ¢f the cross-validating samples, were
used to separately =score all the cases producing *wc rreld-
icted sccres for each case. A simple average was =aken,
which <reprsserts +te predictor score outpust <Zcz  la<er
FORTRAN analysis.

The m2thod £fcr estimatin ~he most appropriata
cut-off scecre was explained in Chkaptezs TI. In summary, the
cutting scocze chosen is the one which maximises -equazion

4.1.

Uc = Sum cf ( Pr(i) * U+ (i) ) (sgn 4.1)
where:
uc is *he To%al U+ilicy for Cutting Score c.
PT (1) is the Probability of On%tccme (i).
U+ {3) is the Utili+y of Oitcome (3).

Tte Zesults c¢£ <+hese analyses will be prasen=zed ir
t some fram2 cof refzarence for
Te

grapkical f2ra., 1In czder +to ge
e

evaluating =42 valusz of <ih ’ =ae

0
j 2
[¢]
n
(17
]
Q
[+
ol
[}
0
(a1
rh
n
8 0
[o]

cuz-cf€ iz expressel as a percenzage change <f-om, wha* is

e o
known as tase rate. The base rat2 is siaply 3efinz=d as =<he
ion 4.1 when the cut-off is seot so 1lcw zha+
glicant is accep+«ed. Unfor-unazely, base -a+tz iz not
€ u=iii+y of ths curren+ selsc<ion, gsingce i= is
repTesen<s the assassyen+ of =h2 a=ilizy only £

o]
ted by *hesa procedurss, I1gJa0oring app

are salac

are rejscted by <+hem. As is discuss=23 ia Chapter VI, the
cverall u+ilicy ¢f a selaction device mus< <ake into acconn*
tha cecsts inwlvad in setting uc and main*taining “he sys<taa.
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Thus, base ra<e, as A2fin2d hsr2, is a uwility estinaze
which igncres these external costs, but it proviles ar index
figuze for judging =2ach potential cutting scor2. Tais iadex
for each sccre is expressad as a percsrntage change, sivhar

positive or nega<ive, from base rate.




This chapter ©presents the *hesis resul:s and is crga-
rised intc three =sections. The fizs%t is 3desscriptive,
i}

providing breakdcwns cn cciterion, predictor and nmcd=zrator
vacriatl=s. The seccnd section details <he predictive
results. This includes <he variables s2lected for milticle
regressicn, 2and alsc *h2 results of cress valida+ion. In
*he las= =s2ction, +*+he Cesults of th2 applicaticn cf u+iii-
ties *o estimete apprcpriat€ cutting scorss, 2-2 presan+ad.

A. DESCEIPTIVE RESULTS

Skcwn in Table IX are “hz means and/or £-s3guercias
a

|

|

c 5 l

acrcss the three male SH racial groupings. I« Is ir=er- m
c s ‘

ty ca%=sgcry for roter=ial prsdictor aad coiterion variables
esting < ncte *hat “he leng*h of satvice is greatest for
non-whizte racss. Or the other harnd, both “he goccdguy and |
tadguy scaless indica<e tha< propor=ion he whitz ”

group have extreme values than do =he 3
Amorg “he predic=or variables <=her=s are alsc some

interes<ing trands. whive personnel seem to e young

lower educa=ional level. Hcwever, with soae excep

white grcur's performances on the ASVAB su

This fizding is consistszsnt Wwith this group's bat+ter AFQT

2. EN_Groups

The sane basic <zends no=2d for- SH 1nen are eviden+
€or EN men, as is <=chowa ia Tabla X. Tha whis pen are

€
stigh*ly ycungez, <+they exhibit 'good* <cather +han ‘'bad!
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TABLE IX
Criterion and Predictor Values for SH Men

Variable White Black Other
Numkter of Cases 1330 572 169
Mear LOS: months 44,99 49.31 50.82
30 24% 16 % 12%
Gececdquy Scale 20 33% 49% 58%
10 43% 35% 30%
30 23% 17% 14%
Eadguy Scale 20 513 56% 72%
10 26% 17% 14%
EFECICTOR MEANS
Entry Ags: ==*s 18.7 19.4 21.0
Marital” Sta 1.3 1.4 1.5
Highest Educa*lon 11.6 11.8 12.2
Deperdents (rumber) .03 .05 .02
AFET Percentile 46.0 34.7 32.3
AFQT G-oup 5.3 4.5 4.0
Ent:zVPaygrade 1.1 1.2 1.1
SCREEIN Scdre 80.2 79.4 80.2
ASVAB Subtests: i
A-tznriop *o Detail 14,6 13.8 12.9
Numerical Operations 32.1 28.1 27.3
Autc. Informaticn 10.1 7.3 6.9
Attentiveness Scale 9.7 10.8 5.9
General Science 10.4 8.5 7.3
Flectronics Scale 7.1 8.3 8.5
Math. Kncwladge 11.4 9.3 8.9
Space Percepticeh 12,1 11.1 11.0
Main*2nance Scale 9.9 9.5 9.¢€
Electronic Iafo. | 17.9 15.2 14,6
Azi“hme*ic Reasoning 12.9 10.7 9.5
General Inéf o;mat cn 9.4 7.8 6.5
Werd Kngwled 9% 19.5 17.5 15.1 |
Sth Infcrma tion 12.7 9.7 9.4 [
Comtcat Scale 15.9 14.1 13.4 !
Mech. Con p:ehers*on 9.5 7.4 6.9
Gcodguy: 30 .. ssrved 4 ysars, promoted EU ani
recomnend2d for Zeenlistmen-
20 served 4 y=3acs,. .
10 remainder after 20 and 30.
Badguy: 30 c2meainder =fte 10 aréd 20.
20 ainer negatives indica*ors.
10 n3ajor nedativa indicatcrs. i
Gcodguy 2and Eadguy percerntages sum to 100%. i
AFQT groups: valuyes 1 to 8, -=pr esent categories i
in“order) &, 4C, 4B, 4A, 3B, 3A, 2 and 1.
Marivwal Status: married (2); other (1).
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TABLE X
Criterion and Predictor Values for PN Groups

. ) MALE FZMALE
Variable White B3lack O<her Whi+e
Numkter >f Cases 1263 283 112 479
Mean LOS: months 48,72 49.53 51.94 45.67
30 17% 9% 12% 21%
Gocdguy Scale 20 48% 52% 63% 3e%
10 35% 39% 25% 43%
30 17% 9% 14% 227
Badquy Scals 20 72% 81?7 79% TU4%
10 11% 10% 8% 4%
PREDIC"UR MEANS
Eatry 2 ear- 19.8 20.7 21.1 20.0
Marl al Sta 1.4 1.4 1.5 1.5
ghes aucatlcn 12.1 12.2 12.7 12.2
Deéenaents (nucker) .07 .06 . 08 .05
AFCT Fercentile 63.0 49.3 34.8 63.9
AFCT Group 6.2 5.5 3.9 6.3
Ert:z Payq*ada 1.4 1.5 1.1 1.4
SCREEN Score 84.3 82.7 82.3 Ncne
ASVAB Subt=ssts:
A*ten*ion *o Detail 15.0 14.9 11.8 16.1
Num=2rical Overaticrs 35.4 30.6 25.5 37.8
Autc, Informaticn 11.3 8.4 5.3 7.6
Attentivengss Scale 11.5 12.6 9.0 12.9
Ganeral Scisnce 12.6 10.5 7.8 11.9
Electrcnics Scale 7.9 8.9 6.9 5.2
Math. Knowledge 13.7 11.1 8.8 13.8
Stace Perceptricn 12.6 1.1 9.4 12.9
Maintenancs_Scalz 9.1 9.1 7.5 5.1
Blectzcpic Infe. 19.3 16.7 13.4 16.8
Arl*hmetlc Reascning 15.0 12.4 3.3 14.3
Gsneral In‘ormauloq 1.6 8.6 6.2 8.1
Wwerd Krowlcd 23.7 22.9 4.7 24.6
Shop Inforna *cp 13.6 10.7 8.7 9.9
Ccrka* Scale 15.8 14.6 1.7 14.2
Mech. Cmprehension 11.0 3.1 6.7 9.4
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Yo+*es: As for Tanls IX.

behaviours, and ars tet%er perfcrmec-s on the ASVAB and <he
AFQT +han are the men in *he cther racial groups.

The scores of *he white PN woman, not surprisingly,
are closest %5 *+he sccres of +he white PN men. The wcmen,
however, have considerably shorts2r- averages leng+hs' of
sszrvice, tut exhibi+t a higher propostion of 'good!' rather
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TABLE XI

Criterion and Predictor Values for AT Groups

Vaflaole
Numkter of Cases
Mean LOS: months

Gccdguy Scale

Badguy Sczal

PRECICTOR MEANS
;nttg Age: y=ears
Marital Status
ghest Educa<icn
endents (nunker)
T Percentile
Group
Payg'ada

N Score

Subtests:

ion to Detail
cal Operaticns
quo-ma*lcn
en-iveness Scalz
re*al Science
ectronics Scale
th. Knowledge

ace rercaeptic:
pterancs Scalz
tzonic Infec.
tretic Reascpning
ral Informa+tion”
Knowledgs2
Informa*icn

* Scale .
Comprehension
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172
53.3
1
193
33%
10%
83%
7%
20.5
1.4
12.2
.09
56.5
5.9
1.8
83.6
14.5
31.4
10.9
10.9
12.7
11.5%
13.9
13'2
10.7
22.90
14.90
13.1
21.5
12.93
14.6
10.7
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comparsd with

Numeri
crhers
about
womsn

behaviours. on
white men,
cal Orerations

(e.q. Auto Infcrmaticn

+*he same on the

have entry educatisnal

and Word

ASVAB subteaests
are better on som=2

cremainder.
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Knowledge),

“he

2ducaz
which

EMAL:
Othat White
109 242
51.16 45.37
18% 19%
48 % 44%
34% 42%
16 % 152
82% 76 %
2% 3z
20.2 20.6
1.5 1.5
12.2 12.5
. 08 .08
55.6 72.7
5.6 7.9
1.5 1.3
83.9 Non=
15.5 16.7
33.5 49.5
11.1 10.90
9.3 12.4
12.95 14,8
13.% 3.1
14.5 16.6
14,2 15.3
13.9 8.7
21.0 20.2
13.8 16.7
2,1 9.6
19.6 26.6
13.2 12,1
14 .4 15.8
1.7 11.5
women, when
scales (z.9.
pcores on SCmA

and Electzonics
Oon

Scale) and
ioral level, +he

re wizchia <he




extremes <f the <three male racial cat2gcries on thisz vzzi-
able. Incidentially, it is the mals tother' race ca-=zgory
which has +*+he highes* educational level fcr “he PN rTatirng.

3.

(b

1_Groups

For the AT ra%ing perhaps <thz most striking facx is
the propcrzion o¢f ATs who are white (see Table YXI, =abou=
92%) . This is considerably larger <han “he =gJguival:zn=
percantages for EN ( 76% white ), and SH ( 64% white ).

The “cends in *he AT data are consistert with +h
already wentioned for PNs and SHs. Again, the white g-cup is
yocunger, wi+*h lower education level and generally berzer
AFQT scores. However, for AT there are propcr+ionally more
Blacks iIan “lte negative catagory cf the 'bad guy' scale (i.=.
those scczes of '107). Wcmen again have superior perfor-
mances on scme ASVAB scalss arni, for this rating, <hey have

+ke highest education level.

B. FPREDICTIVE RESULTIS

Iz this section +*he results of ths szepwi
ina <he fcrma of <+he variables select=3 and ths signs of the
respective coefficients, are prasan € a
immedia+ely by validity sstimates <£c¢:r the przdic+iv
which ares ccnstracteid. Regressicn co2fficients za2rnd s<atis-
+ics are ac¢* listed in -he body of <he <thesis: however,

readers ars diracted =o Appendix B where +they ars

1. Length _of Service Cri<=ezio

Fcr th2 SH rating, +he variables szlec=ed as pred-
ictors cn the leng*h cf service criterion by race, acceording
*0 “he <sign of <the coefficient, are shown on Tablas XII.
Across races

[2H]

11 the signs are consistent for preiictors
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TABLE XII
Stepvise Regression for SH on LOS

Variatle White Black 92+*hzr
Entry Age: yeacs n n pos |
Marizal Status, Pos Pos a |
Highest Education, 2 Pos n |
Atfention t¢ Derail ol ol Nzg
Autc. Information N2g n 1
Attentiveness Scale Neg Neg 2
Ganeral Science | b} 2 Pos
Arithmetic Reasoning 1 n YNaqg
General Infcrma“*ion Neg 2 Neg
Mech. Ccmprehension n n Na
Comta~ Scale ol pPos 2
APCT Group Ne Neg ol
En=zy Paygrade Pas n n
SCREEN Score Fes Pos | n
Cerendents (rumber N2 tol n
Note
Pcs means the coeffIiCiert was posi-zive.
Ne? mears the coefficient was negative,
'n'Y means <the var-iable was not seélscted.

vhich entered the equaticn in more than cne racial a-ouring.
Entry 1age, aarital status, educa“ional level and ern+ry
raygrade are all pesisively -2la<szd <o length of s=atvice.
Lenger service is associated wish higher wvalues cn +*hese
varliablzs. Nearly &ll the pradictive ASVAB subtestz, arnd
+he AFQT g-oupings, are negazively related <o l2ng<h of

gervice.

As shown in Tabhle X1III, “here are some diffe-znces

in the signs asscciat2d wi<sh predictors for the PN azcups
ngth cf sacvice crit=sricn. Por whis<es and blacks,

higher =zduca*ion is associated with sherter service, while
r ke 'cther' race category, the revarse is *rue, There

d signs for the ASVAB sub+2sts, buz the SCREEIN sccre
ccasistantly has a pecsitive sign. Some ASVAB predictors for
2 f ssrvice, in the fsmale group, have negative signs.

h
Parhags +this is act surprising, because as was rnotad
earlier, wcmen tended “o have <chozter service tut bet<er
ASVAE suktest scores +than d4id nmersn.
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TABLE XIII
Stepwise Regression for PN omn LOS

) ] MALE FEMALE
Variaple White Black O%her dhi<e
Entr¥ Age: years Pos n T n
Harl al"Stratus, Pos Pos n n
hest Educa+*icn Neg N2 Pos Neg
At ention <o Detail n n n NeJ
Numerical Cperations n Ne 2 n
Elactronics Scale Pcs n n Pos
Flec*rcnic Infc. Pos n n n
Aci*hmetic Reascring Neg n o} Neg
Word Knowladge Neg n n Neg
Ccota+ Scales n Ne b} n
Shecr Inforamaticn Ees a n po!
AFCY Percentile o Neag n n
Entry Fayg-ade n n o) Pes
SCRE®RN SCore Pos Pns n ol
Derenden<ts (nunber) Pos Pos Nag n
otz .
Ecs means the coefiITiernt was positive,
N2g means the coefficient was rnagative,
'~1 peans the variable was 1ot sélac+ed.
TABLE XIV
Stepwise Regressior for AT onm LOS
MALE FEMALE
Variable Wnhnitz Black O=zxer Whi<e
b )
Entzy Age: years o n Pos n
Marizal ' Status P0s Pos n Neg
Highest Educaticn N2g Neg b} o
Namerical Cperaticns Neg ol a o
Au<c. Inforcmat*ticn n b} Nzg n
A“ten-ivensss Scalz n Pas o n
General Science Neg N=2g n n
Electrenics Scale FPos ot ol Neg
da<h. Know‘edg= Neg o! e} n
Space Percep*icn Neq n et n
Mdirtenance’ 5ca1e n o} Pos Pes
Electronic Infc. n n Pcs Pcs
Shog Informa+icet n Neg T n
AFE. Fercenatile 2cs a2 o n
AFCT Group Neg pol n po]
eqr§ Pan"ad° Bos n n n
SCREEN S¢d: Pos a Pos ! n
Nota
Pos means *he coeffiCient was positive.
Neg means the ccefficient was neaat:v
‘n' means *he variablas was not saélécted.
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like +he SHs, there is a consistency of signs 2oz
stepwise entered predictors for <the AT rating (see Table
XI1Vv) for length cf services However, <the direc=ion o2f <+he
signs, fer some va:zables, is diffzsren+. Fer exanmple,
educaticral level fcr two racial groupings, is 1cw nega-

tivsly related tc leng*h of service. This sign change is
carried cver into ths ASVAB subtests. Being such a <“echni-
cally «ccopplex ratirg, one would expect Science 3&nd

Mathematics t> be pcsitively rela=ed =c length of sezvice,
However bo+! cf these scales have n=ga%tive signs.
Consistsn+t with some of the other stepwise =-agressiorns,

SCREEN score is positively related to length of sexvice
2. Ggcodguy_Cciterion

Table XV showsz “he variables selected by race on *he

gcodguy scals for +he SH rating. This 1s =he =smalles*

TABLE XV
Stepwise Regression for SH on Goodguy

Variatle #hi-e Black O<+her
Mar-ital Status pPos Pos n
H;ghest Sduca%ion Pos b} n
Au‘o. Infohmag_bﬁ b} ! REL:]
Elsctzonics Scal Neg n o)
Ma<h., Rrnowledge PoS n n
Electzonic 1Irnfo. ! 2 Neg
Ccakat Scale. n Pos Pos
APCT Percentils o} 2 Negq
AFCT Groeup n Neg n
SCREZN Score n Pcs PCs

L -
Nc:e .
Pcs means +<he coefIICTIent was positive.
Neg mears <the coeﬁf;c;e was nega<ive,
"7 pneans the varfable was no< sélicsed.

r cf variables salectad <£or any of the stepwi
rs. The signs are all consistent with <the p
ec=-ions for SH c¢n length 2f service. Howev

H

W
a B

4]
oo ® M

n

m

D-‘ 0

1t2resting to no*e tha*t AFQT percen<ile, for +he 'oths:!
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racial category, has a negativs sign:

ar2 rredictive of better goodguy perio

lower AFQT percanziles

mances.

TABLE XVI
Stepwise Regression for PN on Goodguy

. _ MALE FEMALE
Variable Wwhits Black Other Whi-=e
Marital Status Pos n n 0
H:ghest Educaticn Neg Nag Pos L
A+**en%*ion “o Detail n n 1 Ne
Numerical Operations po! Nzg . n
Elsctzenics Scale Pos Neg n n
Math. Knowledge o} Pos n n
Mech, Comprehénsion Pos o} n n
Electrenic Infec. n Pos n
Acithmetic Reaccnﬂng Neg n pPos Neg
Werd Knowladge Neg o! n Neg
Ccrtat Scale ) n a1 | DPes n
Gereral Informatio:n n Pos | ol n
Sbcg Informaticr n Neg | N2 L
AFCT Fercentile a 2 | Neg n |
SCREEN Scor=2 29s n a |
Dependents (numter) Pos a | Neg n }
Note
Pcs means the coef: ‘c1 nt was positive.
Neg means the coeff1c1en: was nega*tive,
*nY means *the varieable was 10t sélacted.

As was *he case on <he 1leng=h of

tezien for PNs, the 1level ¢f education is negatively
=he Joodauy scale. This is shown in Ta
selected have

b
varyiag signs aad fo
f

3
utings for amen, the variable *number ¢
equation. The
score for white males is cela%ad to
gcodguy tehaviors

For the AT
Table XVII,
varialkles are selected. Oaly

on the gecodguay scale

-

there is lit+le <consistency ragarding wWwhich
three predictors were chcsen
in mcre than one grouring, =2nd whan “nis happered the signs
ace different across groaps. I* is interes+ing <ha< fcr the

ASVAB sub

larges* ¢roup, white males, nrot 1 single

14
1]
n
o
ui

-

sziec%ed as a predictor.
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TABLE XVII
Stepvise Regression for AT on Goodguy

. MALE FEMALE
Variable white Black chez Whit=2
Marital Status, Pos n n n
nghest Education, Eos Neg n n
A~t=n*ion *o Detail n n Pos n
Attentivensss Scale ot Pcs n n
General Science n Neg n n
Electzecnics Scale s} n n Nea
Maintsrance Scale n n n Pos
Flectr-oni¢ Infe. n n Neg Pcs
Wcrd Knewladge n 2 Pos n
AFCT Fercentile 2 Pos Neg n
AFCT Group n N2g o} r
Ent:; Paygrad=e Neg 2 n n
SCHEEN Score n n Pos n
Nct

Fcs means the coef
Neg means the ccef
'*nY means +he vari

T e e e - =

TABLE XVIII
Stepwise Regressicn for SH on Badguy

Variatle dhite Black Gther

Entry Age: years n Neg ot
Marital 'stafus, Pcs n T
#ighest Education Pcs £os POS
bumerical Ogperaz<ions pos o n
Autc. Informaticn ! b} Neg
Electronics Scals, Neg st 1
Arithmetic_ Reasoning n Neg n
Ccmkat Scale n Pos Pos
Word Knowladge Neg n n
AFCT Percen*ile bl % Neg
AFCT Grcup n a Pe
En-zy Paygrade Pos n b2}

|_‘_SCRH N SCore Pes n | bo}

A

&
o

N
Ecs means *he coeff%tt

{{]

iTlen*t was pcsitive,
Neg means *he coefficient was negative,
‘n' means the variable was not sélected.
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for all thrse racial groupings.

badguy scalss are both scored

in thz same

Since the goodgquy arnd th=

direc+icn (i.e.

the 'gocd' and '‘bad ' ends have the same numerical valu=zs),
*his mears +*hat higker education is associa<«ed i+hk 'non-
bad' tehaviours. Several ASVAB sub*ests were selected, with
differing signs. Entry paygrade and SCREEN score are both
positive.
TABLE XIX
Stepwise Regression for PN on Badguy
, MALE . FEKALE
Variable whizc Black O*=hsr Whi<e
Entry Age: years n Neg n n
H:ghast Educacicn, n n 2os Pcs
A+ten+ion <o De*ail n 1 d Nea
Auto. Infcrmaticn o} DPos n .
Srace Parcepticn n n 1 Pc
Eiectron;c nfo. . Pos a n n
Acithmetic Reascring n n n Neag
Shcr Informaticn n Neg N2ag n
AFCT Fercentile n a Neg bl
AFCT Gzoup Ne { e n n
Ent:g Paygrade 2~ | 2cs n n
SCREEN Score Pos | n n n
Derenderts (number) J Fos l n Neg Neq
_____ 4
Note
Pcs means the coeffICTlent was positive,
Neg means the coefficien: was hega<ive,
*n' means *he variable was not sélscted.

For ENs, see Tabla XIX, en*ry age sznteced
+he regression caly for tlacks, and i+ has a negative
coefficient, Elucation 1level is selacted for <wo gccups,
the ftecther' mals race category and white women, and for
beth, <he sign is positive: thigher educatiorn level iarlies
fzwer undesirable behaviours. Thare ares 31 variety of ASVAB
subtests selected with differing sigas, and it is inter-

| €sting “c ncte that f£cr three of the four groups “he numter
of devenden“s entered <he regression. Por whi*e 1malas,
having mcre dependents suggest €£3wer negi*ive behavicurs,
while £cr the ‘o+*her' races and white females, having mcre

deperndents is associatad with mors omegative bzhaviours.
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TABLE XX
Stepvise Regression for AT on Badguy

. ) MALE FEMALE
Variable white Black Other Whi=e
Ent;X Age: year Pos n o1 T Ocs ]
Marital'Status Neg n n Pes |
Highest Educaticn Pos n n n
Auto., Infcrmaticn n Pos Nag n
Electronics Scale n n n Neg
Math. Knowledge n Neg Sce n
Electronic Infc. . n 1 Nag el
Acri*hmetic Reascning n Pos n n
Ccmtat Scale n a ot Pcs
AFCT Fercen+ile n Pos 2 | n
%FQT Gioup a Qeg gcg o} Nn
atr aygrade Ne 2 n @
SCRE%N Sggze Pog J Pés ng
Dependents (nunmkter) n n 1 Ne
Notz )
Pcs means the coefIZClent was pcsitive,
Neg means the coefficient was isgative,
'n' means the variabls was not sélesc-ed.
The final s*epwise :table, Table XX, cshows
*the sslected predictecrs fcr AT groupings cr +the [padguy
scale. The mos® consistent sub*test finding across groourings
is the <entry paygrade, which has a negativs sign. This

variatls is selected in *hrze g-oupirngs and implies +hat the
pigher “he ertry pay grade *the morz likely ars negative =ype

Eehaviours.

4. Validity Estimatas

Shown ia <4he n2xt saries of <tables are dcuble

'
Q
'l

czoss-validi*ion coeff.cisnts by ratiag, groupirg arnd
randonly selected sanmrle. They are based cn forming prad-
ictoz equations frem <he stepwise procedures fo- zach
individaal group. Validities for <the "men all"™ categcry
were the result cf fcrming regcession equa=ions on all pred-
lctors which had beern independently selec%zd by wmale race
grourings. The average validi+ies given wsre calcula<ed
using Fisher's transferma*icrhs fcr Jd2=ecaining average

weig-hed correlation coefficiernts (see McNemar, 1963, po.
139- 1“0) .




a. Llength of Service

The length of service validities by individual
sample are shown in Tablz XXI. A1l of <hem are significan+
except fcr <he ‘other' amale zace grouping, in both %he P¥N
and AT ratings, and the women in the AT rating. Mos+t of <he
validities are greater than .20, but only ons (AT blzcks irn

Sample 1) is in 2xcess of .u40.

TABLE XXI
Length of Service Validities by Rating and Sample

{ Sample 1 ] Sampla 2 {
RATING ! T p < n T r <
SH
MEN All 1016 .2748 .0001 1022 .2806 .Q0Q1
White 671 .1893 .Q0001 935 .2330 .0001
3lack 262 .3375 .0001 236 .2581 ,0001
1 Cther 91 .3053 .0033 78 .3640 .0011
EN
MEN A1l 817 .2731 .0001 { 783 .2785 .0001
White 606 .2881 .0001 620 .2394¢ .0001
Black 158 .3519 .0001 125 .29¢3 .0008
Cther 66 .0Q546 .6634 46 .1294 .3919
WOMEN White 201 ,2060 .0015 238 .2939 .J)C01
AT
MEN All 1824  .2530 .0001 1799 .2823 .9001
Whits 1676 .2617 .J3001 1673 .2656 .0001
tlack 91 .4227 .9001 85 .3338 .0018
Otter 58 .2393 .0705 82 .2125 .1304
WCMEN whit2 1248 .1219 (1771 116 .2399 .009‘5_J
. Goecdguy Critericn

Por 2ach cating is shewa in Table XXII, =scme of

+he validities by grcups are statistically insignifican=.

The overall magnitude of these validizies, compared to <hc
for «he length of s=arvice criterion, are smaller. The
maximum validi«y is .378, while 2 namber of <*hem are less
“hen .10,
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TABLE XXII
Gcodguy Validities by Rating and Sample

Sample 2
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T OO0 ~mMmomMm sy OO

v [elelVele ) NOWN- O™

[wlalele] VODVO O

[» 1) QOO0 QO—0O0O OO

LI T ' o 9 9 g @ o ® o o @

MO MO (Yoo Joal o o] oMMy

~r~ o Ne¥elpligle MO0

Mmoo \O =y = O~ [aalag1Ta k= JTg)

[¥] ~—em O oOOMmMO

e s 0 @ * o * o @ « 0 o o ®

ZFFONNOM MOMV OO oI

(=X Jealng WONNF™M OV DODUN e

=4 [eiVelgl] ~une— ~0 -
L od ——

E

D™= MO [ Lol IV X 4 MONM O

A4 QOO0 DOLVO NOMOW

(=X do] OO MO OO

Qe QOO0 DOOOO OODOM

[ N I I * oo 5 @ s ® s o 0

OOV M 2NN NP~

Vao\Oor~ — OV~ O NO 2 ~O

NN THOUN T~ IJFOONO

(%] Lt 2l adas] OO OOMANO

0 e ¢ & o ® 9 ¢ ® o+ 0

oM ~oow™ =2 v 0O

= O\D ~—OOnI N OWNIN

(=] OO oW~ o~ -
- ~—c

[JR X [UE RER ] [ 3 I [

+L OO0 +»OO +£ 0oy

(4] el AL Aol Wohioed el @ L2erl

- S 4.0 —~.Lry0.0

[ ] O <O ® SMO=

e | < [ 3

< |0 2] Z | = -4

n ) 2]

= = = -4 L

[T¥] “ Q m (o]

= . s 4 = =

TABLE XXIII
Padguy validities by Rating and Sample
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c. PBadguy Criterion

For <his critericn, validitiss seem +0 be higher
than for the goed guy criterion, as shewn in Table XXIII.
Only fcur of +the 28 sample validities are insignificant a+
the .01 level of significance. The highest validity of any
presented sc far (.4464) occurs for one ¢©f the 'othert! -ace
samples (for ATs).

5. QAverags Validitie

Using the Pisher mechod, averag=2 validities werse
calcula“ed from the validities just preseated and thsse are
shown in the nex* twc tables. Table XXIV, shows %h2 av

TABLE XXIV
Average Validities by Group and Criterien

CRITERION

RATING ICs Goodguy Badguy
SH
MEN All .2777 | .1212 . 1879
whi+e . 2107 | .1876 .2272
Black . 2959 | L1441 . 1556
Cther . 3327 .3787 L3470
EN
MEN All . 2757 .0793 .0971
Whits . 2888 .1578 <1312 {
Black <2277 1412 . 2500 |
Cther . 0852 .1669 . 1354
AOMEY Whi<e . 2502 .1775 . 1855
1
MEN All . 2€66 .1389Q0 .2148
white 2737 9602 «2301
Elack| . 3801 3268 .3197
Ctter | 2262 3002 .4082
WOMEN Wh;tej . 1796 .J3252 .2549

validity acress cach of ke samples by racial groupinge and

ratings. The largest average validizy occurs for +ha2 AT

(=

rating (.41) ir *the ‘'cther' racial jJrcup on +*he bhad quy
ighes+ validiry is also for an AT

cri%ericn. The seccnd h
rating (.38); it is fcr <he black racial g-oup.
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Table XXV, 1lists grand average validities for mer,

for rating ty criterion. Por length of service, all thie2
rating average validities ace in excess of .25, «with a
slightly increasing trend in size of coefficent 2as *he

i TABLE XXV
Validities fcr Males by Rating and Criterion

CRITERION
RATING 1CS Goodguy Badquy |
SH . 25815 .2045 .2277
EN . 2707 .1562 . 1517
Y . 21762 .0867 L2450
Teting ccmplexity increases. For the goodquy scalsz, <he
rank crder cof validities by wmagnitude is rceversed: val-4i-

+ies decrease with rating ccmplexity. The average validity
for ATs cn this criterion is var+ticularly small. Thers is
nc censistexz*+ ranking by complexity for <he other critericn,
badquy. The PNs validi*y rsmains about the samz as £for <khe
gcodguy scale, as Joes the SH validi<y. Th2 average validizy
fcr the ATs on this scale has increased cocasiderably, up %o
245,

C. ESTIMATING CUT-OFFS

The methed for estimating <he csu<t-0ffs was described in
the previcus chaoter, However, *o .liustra=e *he methcd, <“he
calculaticn cf the first few values ia Figure 5.1 is given
here. It should be noted tha*t most of +<he Efigures in <+uis

szcticn have two or mcre graphs drawr on them. This is done
in the interests of economy rather +than =zo imply <thay are
rzlated: each graph <is btased or a separa*e ¢pr

[
(7

ictor

czizericr relaticnshig.
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Tte figures give sevsral pieces of infcormaticn, =h

(19

m

O
a0
o

it

importan*t of which is the line repesenting percentage char
u

e

ts

n

from the tase rate, £for vacious potential pradictcr ¢ n
a

j&T]

scores. For Figure 5.1, the tase rate is deterpinz
follcws. Of the 2,020 male SH personnel 1,235 secvad £cu
ysars cr more, whiles 785 served for less than four years.

"

Converting <hese values tc probabilities gives a 61.1%
chance Z¢cr a male SH meeting the criztarion of completing
four years cr more years of service, and 38.86% chance of
failing i+*. Using the u+ili+v values giv=2n in Table IV and
equaticn 4.1 we now calculate *he base -3ate as the sum of
the products ¢f the chances of an ocutcome by izs u+ili+y,
The SH leng*h of service base rate is 6,693.39., As +he
reader will recall, <his is +he valu2 for sslec+ion se= soO
low tha+ all zrsonnel ars accepted. Ths £firs< pcten+tial
cut=irg sccre is the smallest predictor scoze <£rom <he
sample of 2020. This sccre is 34.1208 and occurs fcT arn SH
who rassed the fcur y=zar cri*erion. With the cu%ting sccoe
s2+ at =his wvalne, +ther= are 1,234 sailors cut 0f 2,020 who
are successful and who would DbDe correctly prediczsdl as
successful baszd@ orn this predictive r=2la%ioashivp. Cne
sailer cut cf 2,020 weculd have been pra2dicted %o have failsd
the crizericn for *this cuz-off, 4hile 785 wculdl have bser
inccrrectly predic*2d +o pass. The numabers aze conver+ted <«c
probatilities to give 61.09%, .J5% and 338.66%, -espectively.
These thresz probabilitizs have utility values of 19,260,
-336C and -12

+*ias andi ut

77. Summing across the prcducts cof prcbabili-

B O

lisies gives a =zotal valus of 6679.23.
Thereiore, ~he re+urn over base cate for =z cu+-off a+
34,1208 is a =-0.21% change. There is a sligh*ly regative
T2tuTn cver base rate fcr this cutting score. Cn Pigure 5,1
*he wvalues 34.01208 and -0.21 arz plotted as the firs<
cut-c£ff rcint anl its respective zetu-n. The nex% highss*
pcedictc: sccre, 34.4115, is choos2n. This happens to be for
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a sailcr who fails +*o mzet <he critzsriox. A< a2 cua+=in

sccre of 34,4115, +the probabilitiss and <ha2ir resp

utilities aze: 61.09% and 19,260; .05% and -9360; .J95% zad
&

13077; and, 38.81% and -13077. Summimg the product 2£ <hese
values gives a2 *to%al utility of 6685.70, whick is 2 -.11%
decline cver base ra*e. Therefor= the next pcint ploz+ed is
34.4155 a2nd -.11. This process is rep2ated for all 2020
predic+or scores keeping track of the value o¢f “he maximum
return over bass rate ard its cespactive cutting score,

Note in Figure 5.1 +hat values of base raze -=sturn which are
less than -20.0% are no= plotted.

bt

Alsc shown in the figures are +wc other piscsas ¢

maticn. The sz2lection ratic is defined as <+he percantages/
propoerticn cf persconnel selected out 92f =hsz “ctal whe apnly.
The values shown in the figures ac-s sa2lszsction ra+tios a+ *he

cut*ing score which raximise2 +total re*urn over base r2-a. Or

each figure selscticn ra+io is shown either by race (fcr
men) or ra*ing (for women). The o=her sta*istic 4ig the
ccitericn rproportions for those who are predicted 2c¢  be
successful, Ffor Length o0f Servica2, +he percentagss who
serve £2r a* leasw four veacs arse given, whiles for +hs cther
cri<eria <he percertages by cri<erion categecries are shown.
This lat<er s*ta*“istic gives an idea as =0 :the expec:ad
perfcrmarnce o€ +he grcup selected £

or this cut=ing scorce,
2

el
while +he selection ra%tio indica%es how the selec=ion devicse
D

=

211 iapact the applicant group at this score.

1. 1CS_Criterion

As can be seen €rom Figure 5.1, <the cptimum cu%-cff
score fcr the SH ra<ting prcduces almost a 5% incr-ease ov
the Fase cate utility. The voredictor squation here is for
galz SHs based cn all zhose variables selected for amen in
Table XII. Ths Pigure shows +the selection ratios and
success percentages fcr cthe optimum cut-off score Ly race.
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At this cut-cff, whi*e SHs have the smallest selecticn ratic
of any race, bu* they also hLave *he smallest percentage cf
success for thosa whe would be selzct2d. The majcri<ty of +he
'black® and 'other' racial groups are selszctad nd <=he
highest percentages are successful in +“hese grouvs.

Showr in Figure 5.2 are the cutting sccres derivad
for racs sgpecific predictor equations. Ths best expecied
return is fcr the *o+her' group (28.8%), followed by whites
(8.9%), and blacks(1.7%). Se%t a* thase respactive cut-cff
levals, 85% of *he ‘'cther'! group are salected with abou% 76%
cf them serving beyord four years. PFor whites, 95% would bhe
szlacted, with 39% success ful. For blacks, virtually all
(99.5%) wculd be selected, with a 67% success raze.

In comparing these figures for SH on LCS (Figures
5.1 and 5.2), several trends are apparant. The 'racz-blind!
selscticrn seems to b2 most severz, in tzras of selection
tatic, cn the white group. Wher *he white specif
equaticn is emplcy=d, more whites are salec:
decline (about 1.5%) in the Dpercentags su
black grcup, a race spacific vpradiczor al
selection ratio, wi*th a slight decline in ¢
However for +he 'other! race group, *he
ictor equa*ion markedly r2duces <he s=2lzctien ra (
about 13%), bu%t bocsts the success percentage bty almost <hs
same amcurn<.

Figur2s 5.3 and 5.4 show LOS resul“s £for the PN
rating. Race blind selactisn producss 2bouz a 6% imrrove-
men< cver base rate. As for SHs, th2 race blind pradictor

£ sels

(o]

ost severe on the white group in <teras ion

]
tatic. Hewever, £for those whites selectad, ¢!

"
(1))
14
"
n

parcentage is better than the black PNs. Whil
are the least successful for *his predictor egua=ior,
97% c£ “hem are selected. A4 “he cut-off level for this -ace

d equation, 100% of <«he ‘'other' racial grouc is

n

lin
electad, with abtout 76% cf <h=2m being successful.
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The retuc-n for individual race selsction egua=icns

{(Figure S.4) 1is greater than from th2 race blind selaction
fcr each race. Blacks shew the biggest improvenmen+t, wi<h 2
reduction in their =s<lecticn rate, dowa from 97%, bu* an
imprcvemert in *heir success percentage. Next come whiztas
whose selection ratio has also been reduced but their
success percentage improved. This is followed by “he 'o+her!
racial grcup, wic are now selected at a faze of abcu+ 9Ju%,
with a =light increase ip cverall success rpe
Therefere, for all racial grcups, =cace specific pr
P

ic=crs
have lead to a decline 3in selsction ra*e, but imprcvemsnts
in cverall utili<y and success psIcantages.

As can bte sesn in Figures 5.5 and 5.6, the sam2
t-ands are not *-ue for ATs ca LOS. Race blind selzc+icn,
l12ad *c about a 3% iamprovement on bass ratz, with all czces
being fairly close <“cgether cn selection zatios and success
parcer*aces. The white race is marginally ahead cn to%h cf
thes ues ancly

e izdices. In Figure 5.6, abou* the same val
r whites ¢n race specific seslec<ion. However, +he -ace
specific equaticrs £or blacks and for +“he 'cther' racial
coup have dstermined opzimum cuz+ing scores £

c
¢cf =<he cases wouid be cejec<ed. That is, no ¢ne is sslzctad
a

and thas no ¢ne is successful. This -=ssult may have Lbe2an
€expacted £cr AT 'cthers! because orf <the insignificant
validi+y coefficient fer <this group (see Table XXI). low
validity suagests <ha* any optioum cut-off value 1= likely
tc be scuricus rather “han wmeaaingful. However, Table XXI
shows a highly significant wvalidity for blacks. Thezeicre

deriving an op+imumr cut-off which rej2cts =averyone Iis
czrtainly nct expected.

Shown in Figure 5.7 are +the LOS resul*s fcr white
wcmen ENs and ATs. Eoth optipum cut-offs have imprcved tha
tase ra=e figure (24% for PN and 36% £or AT). While the
selection ratios are lower than their male ccunterparts, <o
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too are tlreir success percentages. This 1is 20% s
surprising, since Tables K and XI show women havz +h2
smalles* asverage LOS of all groups in thsse ratings.

2. Gecdauy

Shown in Figures 5.8 “c 5.14, are the resul“<s nf <he
analyses on *this criterior.

Fcr the SH rating, ©cace blind selaction leads %o a
selectison ratio for whites <¢hat is the smallest c¢f all <hree

races., Hcwever, as can be seen from Figure 5.8, “h=2 oz<iaum
cut-0ff yeilds a re+urn o just cver 2a. Por race spscific
selecticn (s2e Figurs 5.9), the rtrTeturns Zcr waitzs an

c
fother' races are well over 30%, but in +his cass, cnly 65%
of the white group wculd be selected. The gel 1 ra
are reduced fcr all races, comparead wi+h <Tace iind
sa2lecticrn.

The returns fcr the PN razing cn ths goodguy scale,
fcllcw a simila: pattern as can be see om Figurss 5.10
ard S.11. However, for this ra=zing cks in +he race

Elind sele¢

ot 0

a
“ion, have the smalles+t selsction ra+tisc, but “hey
n 4

o}
h ke largest Ze=urn (42%). Indeed, rcacs speciiic
selecticn has Iamproved <heir pcsizioa it
me £zcm *he lcwes* for race biind selection *o +~he mid-
poin+ ¢n race specific szlec+icn.

Fcz ATs cn *ke gcodguy scale, =zTace blind selac-ion
a

dces no= pzcduce any pcsitive Cezurn over base rTastz (see
Figure 5.12). Th2 recurn for rac2 specific selacticrn (Figure
5.13), 1is substantial for tlacks and 'o*hers' (38% anail 765%,

rzspectively) bu+ a little mor=2 “han 1% fcor whites. For =he
*othes' race grcup, this high Tetucn 1s achisved with a
selection rate o€ akcut 61%. Fecr female PN and AT orn *he
goodquy cci<erior, =see Pigure S5.14, the returns are alacs<
600%. Tte cut-cff fcr AT seems uacealistic, since only 14%
are selected, whereas for PN the selec+<icn rate is 75% mearns
“ha<t a reescnable prcperzion will be selected.
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3. Eadquy Czitericn

The seven Figures 5.15 tc 5.21, shcw *he rzzulzsz for
*his cri+tericn.
Race blind selection for male SHs, sSee

.
%,
om
e

ot

W

a

(1]

shows abcu* a 3% imprcvement cver base raie
the race which have the lowes+* selection fatic in T
selectican. Moderate improvement for whites zand “he '2%her!
racial grcup occux fcr race specific predicticn (Pigure
5.16) .
Fcr 2N, see Figqures 5.17 and 5.18, <*hers is virvtu-
ally no effectiva re+urn using th: badguy crite-ion. W
«he f'cther' racial grcup shows only abcut 3 6%
over fkase ratz, ths selec<tica razic of 98.2%
high.
As carn bz sesr in Figures 5.19 and 5.20, for AT zen
ecticn device has been found tha= produces anx improve-
BELT CVET tre base ra=sz.
Ycr women on this cri%erion, Figur= 5.21 =shews a
pcsiztive (A7) and 2 rnega<ive
e

difficuls +c in<erprest

raztic.,.
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VI. DISCUSSION
This chapter is divided intc two sections. The firs+
deals with +he resul+s in relation to +he =cesearch
hypotheses. The seccnd discusses other findirngs.

A. RESEABCH HYPOTHESES

The stepwise regressions, par~icularly on the 1LOS
czitericn, tend *o support *the firs- hypothssis which pred-
icted that en+ry age, education level and ability <+es*ts
would be significant predictors of performance. Sntry agse
was nct selected for every regression, but it proved %o be
sigrificant for at least one of <hes race/sex grcugirgs on
L0S fc¢r each rating. The relationship betw2en age and “he
criterion was always positive: longer service is indicated
for great=2z age a= entry. ®iucational 1lz2vel was <cf+ern
selacted toc. However th2 direczion of “h2 relationship was
net as§ cersisten<. Fer some groups i< was positive and s
others nega*tive, There seems to be a =rend for the cogssfic-
i2nt for <educz<ion level to be positive in 1ow ccaplaxity

atiegs and negative iIn +he higher e€xi*ty catings. This
fznd;ng cculd be a celated =c rcestriction of -cange problanms

wnich were nctad ia “he literature review, At lezas* scas of
+ne ASVAE scorss eonterzad every stepwise regressicn. The
signs ware act censis<ently posi+ive or negative.

At leas~ for one criterion (i.e. LOS) +the wvaligdis
crefficients whern averaged across groups, shoew a trerd to
increase with Jjcb ccpplexity, a relationship predicted by
+he second hypcthesis. On +the whole, the validity coeffic-
ients aze lacge enough to suggest that the predictcr equa-
+ions are sufficiently powerful +to improvs selecticr on
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these <+hree cri+eria. Cemparing criteria, LOS has <he
highest validity.

B. OTHER PINDINGS

The descriptive rasults yeilded szveral g2neral ird-
ings. They seem to support the view that whitas have suge-
rioz perfcrmancas on psychometzic <ests of ability., On 2ach
on *he ASYAB sub*ests, with one or two excapticns, ths whits
grour in each ra*ing has perfcrmed better, in =erm
score, umeans than the other two race groups. On the ctlher
kand, +this race, <£cr each rating, Iis younger a< €
(pechaps therefore has the lowest educa+tional lesvel, with
the smallest proporticn being married variablss which migh=
te expec+ted to be asscciated with lower ASVAB scorss. for
“he SH znd PN ratings, <he white g-oup has a shorter LCS,
tut with the highest proporiions of _n-service ‘'gced’ and

(=]
=

*bad' behavicurs. Pcr the AT rating, blacks and whites a

[T

av
about <+he same LGOS (tlacks serve slightly longer), an
whites are mors 1likely <o have positive gocdguy perfer-
mances. Trte white wcmen have similar perfcrmances as whi<e
men on tc*h +the predictor and criterion variables, 2xcept
tha* they have t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>